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Aroui  tile  world  hundreds  of  Eimco* 
Finlay  ooders  ore  handling  millions  of 
tons  (  ore  at  tremendous  savings  over 
hand  tading.  Now  with  the  introduc* 
fion  (  the  Model  12  comes  on  Eimco 
loode  sf  greater  capacity,  greater  dig- 
‘l■n9  dth,  easier,  smoother  operation, 
Treat  mobility,  with  lower  operating 
^nd  I  intenance  expense. 

Thi  dodel  12  offers  many  advanced 
feat  es  such  as  gear  drives  (no 
thain  automatic  clutch  for  free  wheel- 
'"Ti  o  iistable  patented  digg^ing,  crowd* 
'"9  a  centering  devices,  nickel  steel 
rattii  i,  seoled  ball  bearings  and  nu- 
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Salt  Lake  City,  Utah,  U.S. A.  MODEL  1 2  -  LATEST  OF  A  LONG  SUCCESSFUL  LINE 


TWO  TYPES 


^ot  EVERY  PUMPING  CONDITION 

RUBBER  PUMPING  PARTS  ““Abrasive  material  enters  the  pump  through  a  rubber  suction 
sleeve,  passes  into  the  rubber  impeller,  and  around  the  rubber  lined  volute  of  the  pump  shell  and 
out  through  the  rubber-lined  discharge.  Where  material  pumped  is  free  of  tramp  iron  or  metallic 
refuse,  Maximix  Rubber  Parts  generally  outlast  metal  three  to  six  times. 

METAL  PUMPING  PARTS -Where  there  is  a  sure  or  possible  hazard  of  unexpected  debris  in  the 
material  being  pumped,  the  high  maintained  efficiency  and  low  power  requirements  of  the  Hydroseal 
Principle  are  available  with  pumping  parts  of  manganese  steel,  chrome-nickel-molybdenum  steel  or 
other  alloys  most  resistant  to  your  conditions.  Power  savings  of  approximately  50%  almost  invariably 
result.  ..Offices  listed  at  right  will  supply  any  information  you  desire  or  a  copyof  Catalog  No.  6-836. 

HYDROSEAL  SAND  PUMP 


HYDROSEAL  AND  MAXi»/ 
DESIGNS  ARE  COVERED] 
PATENTS  AND  APPLICATIO 
IN  THE  MAJOR  MINING  CENTl 
OF  THE  WORLD  AND  CAN 
PURCHASED  ONLY  IHRCXX 
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No  More  Depression.  The 
subtle  wit  of  lead  miners  in 
Ozark  foothills  might  prove 
to  be  a  fertile  field  for  gag 
writers.  The  story  about 
“Prosperity  Around  the  Cor¬ 
ner”  is  eclipsed  by  a  miner 
who  said  he  was  convinced 
the  depression  was  over  be¬ 
cause  he  saw  a  rabbit  cross 
the  road  and  nobody  was 
chasing  it. 
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Snake  Eyes.  Mining  men  that 
gather  weekly  (more  or  less) 
around  the  festive  gaming 
table  might  like  to  learn  that 
after  you’ve  lost  your  shirt, 
do  as  some  “experts”  in  the 
South  do — throw  dice  for  so¬ 
cial  security  cards,  and  you 
may  be  a  rich  man  in  your 
old  age. 


All  This  Talk  About  Gold  has 
sent  not  only  gold  producers 
but  business  and  industry  in 
general  seeking  enlightenment 
concerning  facts  about  the 
problem.  We  suggest  you  re¬ 
lax  and  turn  to  page  292  in 
this  issue  and  read  carefully 
the  article  “Gold  Eumors,” 
by  H.  N.  Lawrie,  consulting 
economist. 


Ore  Bins  are  being  built  or 
rehabilitated  at  many  small 
mining  properties.  The  pro¬ 
cedure  of  designing  small 
wooden  ore  bins,  step  by  step, 
will  be  the  subject  of  an  ar¬ 
ticle  by  W.  W.  Staley  in  an 
early  issue. 


It’s  In  Yugoslavia,  in  case  you 
want  to  go.  Reports  of  a  gold 
strike  in  Alaska,  Canada,  or 
Russia  are  common,  but  now 
Yugoslavia  seeks  its  place  in 
the  sun,  a  report  being  that 
lawyers,  priests,  policemen, 
undertakers,  shopkeepers,  and 
many  others  have  scrambled 
for  ground  in  the  Lashve  Val¬ 
ley,  where  placer  gold  in  pay¬ 
ing  quantities  has  -recently 
been  found. 


Fluorspar  is  in  demand,  and 
the  nation’s  major  deposits  in 
Illinois  and  Kentucky  are 
now  striving  to  make  up  lost 
production  due  to  the  heavy 
floods  in  January  and  Febru¬ 
ary  which  forced  a  suspension 
of  operations  for  almost  six 
weeks.  An  article  describing 
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present  conditions  in  the  dis¬ 
trict  together  with  milling 
practice  will  appear  in  an 
earlv  issue. 


Big  Diggings.  The  auriferous 
belt  of  Western  Australia  oc¬ 
cupies  approximately  256,000,- 
000  acres.  It  is  nearly  eight 
times  the  size  of  England 
and  Wales  combined.  Trans¬ 
portation  is  the  major  prob¬ 
lem;  but  the  huge  reservoir 
of  gold  potentially  available 


may  in  the  years  ahead  be¬ 
come  an  important  reserve. 
Though  discoveries  are  slow 
in  reaching  a  productive 
stage,  the  ingenuity  of  pros¬ 
pector  and  miner  may  be  de¬ 
pended  on,  as  always,  when 
and  as  the  world  comes  to 
need  the  hidden  wealth  of  the 
vast  and  virgin  field. 


Page  Emily  Post.  A  story 
from  Alaska  advises  that  at 


a  mine  in  the  vicinity  of 
Ketchikan,  the,  problem  of 
proper  dress  fqr  meals  has 
been  solved.  The  cook  is  a 
lady  of  culinary  skill  and 
good  looks,  and  miners  that 
come  for  their  noon  meal 
change  their  clothes,  eat  their 
lunch  (midst  roving  glances), 
then'  hurry  to  change  into 
their  working  clothes  again 
and  rush  back  to  work.  Even 
the  grizzled  blacksmith  re¬ 
marked  he  would  do  anything 
to  please  the  fair  cook. 
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Modernize 


5  Ft.  Bee-Tee  Tilting  Filter  in 
Filtering  Position 


BATEA 

Eliminates  tedious  hand  panning 


BALL  MILL  &  DRIVING  UNIT 
Designed  for  simplicity  and  utilify 
in  operation 


LABORATORY  AGITAIR 
Clear  Glass  Laboratory  flotation 
machine 


GALIGHER^S  Provide  the 
Eatest  Revetopments  in  Ore 
Dressing  Equipment  •  •  • 

THE  BEE-TEE  TILTING  FILTER  comes  in  3  ft..  4  ft.,  and  5  ft. 
sizes.  It  is  a  compact,  semi-automatic  filtering  unit,  properly 
designed  and  sturdily  built.  It  is  especially  adapted  for  filtering 
flotation  concentrates  in  quantities  of  from  1  to  6  tons  per  24 
hours  for  use  in  cyanide  plants,  pilot  plants  in  metallurgical 
investigations  and  chemical  work. 

THE  BATEA  or  mechanical  gold  pan  finds  almost  universal 
application  in  gold  clean-up  operations.  It  is  generally  used  in 
conjunction  with  an  Amalgamation  Barrel  or  other  amalgamation 
equipment. 

THE  LABORATORY  BALL  MILLS  are  of  special  all  steel  con¬ 
struction,  light  in  weight  and  with  only  one  hold-down  part  for 
the  removable  head.  These  mills  are  suitable  for  grinding  1000 
to  2500  gram  ore  charges.  The  driving  unit  has  rubber-covered 
rolls  with  direct-connected  gear  reduction  motor  and  can  also  be 
used  for  rolling  cyanidation  and  amalgamation  tests. 

The  laboratory  unit  of  the  AGITAIR  FLOTATION  MACHINE 
gives  you  the  newest  and  most  modern  method  in  laboratory 
flotation.  The  glass  jar  enables  complete  vision  during  operation. 
Froth  overflow  extends  around  the  machine.  It  is  easily  and 
thoroughly  cleaned. 

No  metal  contacts  f  ^  ^  ®  ^  I T  .M  A  K I N  G  " 

pulp.  Dead  spots  are  GALIGHER  PRODUCTS  include: 
eliminated.  No  ore  Agitair  Flotation  Mochin**  „  ,  7 

.Iressing  laboratory  •  f ;  7 1  !  -’Sr  'l 

,  .  ,  ^  "  Goory-Jenning*  Samplori  ;  '  ^ U  ’  ; 

IS  complete  without  0  "  *  Boo  Tee  Gold  Traps ^ 

a  thoroughly  modem  [  Bee  Tee  Conditioners/  :  ;  .  >  V  ‘  ’  | 

flotation  machine.  B®®  T®®  Tilting  Filters  />  -i,  ^  j 

Batea  Clean-up  Amalgamation  Pans  j 
Laboratory  Ore  Dressing  Equipment 
Amalgamation  Clean-up  Barrels 
[  '  Ore  Testing  and  Metallurgical  Service,.^  :  j 
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The  South  Looks  Up 

IME  WAS  when  the  state  of  business 
and  the  well-being  of  the  people  of  the 
South  hinged  largely  on  the  price  of  cot¬ 
ton,  With  that  unsatisfactory,  the  farmer  was 
hit,  merchants  were  less  ready  to  stock  up, 
manufacturers  took  heed,  and  a  general  slack¬ 
ening  occurred  all  along  the  line,  with  the  result 
that  the  ultimate  consumer — the  mass  of  the 
people — speedily  had  less  to  spend  and  the 
vicious  circle  went  its  depressing  round.  That 
was  so  even  before  the  days  of  the  well-known, 
still  lingering,  big  depression,  of  which  the 
Southland  has  had  its  share,  and  it  always  will 
be  so  in  any  area  that  depends  largely  on  the 
production  of  one  commodity  for  its  living. 
But  cotton,  though  still  royal,  is  no  longer 
King  in  the  South.  The  Southern  farmer  is 
learning  to  diversify  his  crops,  textile  manu¬ 
facture  has  had  a  phenomenal  growth,  other  new 
industries  are  taking  root,  and  a  more  normal 
existence  is  breeding  a  more  stable  prosperity. 
And  a  jester  might  add,  the  South  is  not  so  hot 
either,  with  air  cooling  gaining  acceptance 
rapidly  in  many  quarters.  * 

Improvement  is  to  be  noted  also  in  the  mining 
industries  of  the  South.  Here  one  finds  no 
restriction  to  a  single  commodity,  A  diversity 
of  non-metallics,  widely  scattered  over  several 
States,  provides  one  of  the  most  interesting 
aspects  of  mining  there,  phosphate  rock,  sulphur, 
marble,  feldspar,  kaolin,  and  mica  predominat¬ 
ing.  And  in  the  processing  of  these  non-metal¬ 
lics  a  better  technology  is  gaining  ground.  The 
importance  of  producing  uniform  grades  that 
will  also  meet  specifications  is  winning  recogni¬ 
tion,  and  no  producer  has  to  be  told  of  the 
value  of  higher  recoveries. 

The  most  fascinating  aspect  of  mining  in  the 
South  is  to  be  found  in  the  incomparable  Bir¬ 
mingham  district — a  steel-maker’s  dream  it  has 
been  called — unequaled  elsewhere  on  earth,  with 
its  ore  mines,  coal  and  limestone  sources,  all 
compactly  assembled  by  Nature  as  if  for  the 
specific  purpose  of  making  iron  and  steel  on  the 
spot,  and  with  furnaces  and  fabricating  plants, 
auxiliary  industries  and  railroad  network,  and 
the  necessary  labor  supply,  all  in  a  limited, 
quickly  traversed  area.  Birmingham  is  active; 
its  ore  output  for  the  current  year  will  probably 
more  than  double  that  of  1934.  Here  also  in 
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the  ore  mining  activities  is  to  be  noted  increas¬ 
ing  recognition  of  what  the  situation  today 
requires.  Take  it  all  in  all,  the  South  is  looking 
up,  as  it  never  has  before.  Some  stimulus  it 
may  have  had  and  be  still  enjoying  from  New 
Deal  measures,  but  even  without  these  it  is 
unquestionably  on  its  way  to  a  hitherto  unseen 
development. 


Toward  a  Mineral  Policy 

The  proposal  that  Brookings  Institu¬ 
tion  make  a  thorough  study  of  economic 
problems  affecting  the  mining  and  the 
mineral  industries  is  most  welcome.  No  other 
agency  is  in  a  better  position  to  correlate 
the  factual  matter  gathered  by  governmental 
agencies,  and  make  a  sound  interpretation  that 
will  command  the  respect  of  policy-forming  offi¬ 
cials  in  Washington. 

One  of  the  constructive  efforts  of  the  New 
Deal  with  reference  to  mining  was  the  appoint¬ 
ment  of  a  Planning  Committee  for  Mineral 
Policy.  That  committee  made  a  splendid  start 
in  formulating  a  statement  of  problems.  It 
presented  a  preliminary  report  which  raised 
the  hopes  of  mineral  economists.  Unfortunately, 
it  did  not  prove  feasible  for  the  committee  to 
continue  this  work,  and  the  promised  final 
report  was  never  prepared. 

The  task  which  that  earlier  committee  laid 
down  should  again  be  taken  up.  Unfortunately, 
however,  the  government  bureaus  which  have  to 
dp  with  fact  gathering,  like  United  States  Geo¬ 
logical  Survey  and  the  Bureau  of  Mines,  are  not 
in  position  to  handle  such  a  policy-formulating 
job.  In  fact,  it  would  probably  weaken  the 


fact  gathering  of  these  bureaus  were  they  com¬ 
pelled  to  undertake  the  added  policy  studies. 
The  industries  will,  therefore,  welcome  the  sug¬ 
gestion  that  Brookings  Institution  undertake 
this  difficult,  but  extremely  important,  task. 
All  will  hope  that  nothing  will  interfere  with 
the  early  prosecution  of  the  study  under  its 
auspices. 


Control  of  Silica  Dust 

ULES  PROMULGATED  by  the  Indus¬ 
trial  Board  for  the  control  of  silica  dust 
in  rock  drilling  in  the  State  of  New 
York  became  effective  May  1.  Although  there 
is  relatively  little  metal  mining  in  New^  York, 
compared  with  the  quarrying  of  non-metallic 
minerals,  it  is  quite  possible  that  action  taken 
by  this  State  to  control  silica  dust  in  rock  drill¬ 
ing  for  the  prevention  of  silicosis  may  influence 
legislation  elsewhere. 

This  is  particularly  true  in  view  of  the  care¬ 
ful  and  painstaking  investigations  made  by  the 
New  York  authorities.  The  all-inclusive  occu¬ 
pational  disease  legislation  relative  to  silicosis 
was  passed  in  1935,  but  it  was  soon  found 
unworkable,  particularly  with  respect  to  com¬ 
pensation  insurance.  So  the  law  was  materially 
amended  in  1936,  and  the  Industrial  Board 
began  a  series  of  studies,  industry  by  industry, 
to  determine  the  prevalence  of  silica  dust  in 
mines,  quarries,  foundries,  and  manufacturing 
plants.  In  formulating  its  code  for  rock  drilling 
the  board  had  the  benefit  of  studies  by  an  advis¬ 
ory  committee  composed  of  representatives  of 
employers  and  employees,  medical  and  engineer¬ 
ing  experts,  and  manufacturers  of  dust-control 
devices.  Thus  all  who  were  to  be  affected  by  the 
regulations  had  a  voice  in  their  formulation. 

Conditions  in  New  York  have  led  to  the  divi¬ 
sion  of  silica-bearing  rock  into  two  classifica¬ 
tions — those  containing  (a)  10  per  cent  or  more 
by  weight,  or  a  variable  and  unpredictable  con¬ 
tent  free  of  silicon  dioxide,  and  (b)  uniformly 
less  than  10  per  cent  by  weight  of  free  silicon 
flioxide.  Broadly  speaking,  rocks  accompanying 
metalliferous  ore  deposits  fall  in  the  first  class, 
and  non-metallic  mineral  deposits  in  the  second. 
Injurious  silica  dust  concentration  arising  from 
rock  drilling  is  defined  as  more  than  ten  million 
particles  per  cubic  foot  of  air,  with  respect  to 
the  first  class,  and  more  than  one  hundred  mil¬ 
lion  for  the  second,  as  determined  by  an  ap¬ 
proved  dust-count  method.  Dust-control  de¬ 
vices,  including  wet  drilling,  are  subject  to  test 
and  ultimate  approval  by  the  Industrial  Board. 


Other  States  may  well  follow  the  reasonable 
example  of  New  York  in  its  attack  on  the  sili¬ 
cosis  problem.  No  hasty  action  has  been  taken 
that  would  impose  harsh  restrictions  on  opera¬ 
tors.  Time  has  been  allowed  for  study,  tests, 
and  public  hearings  before  regulations  have  been 
adopted.  On  the  whole  the  procedure  has  been 
well  considered  and  the  results  are  likely  to 
prove  satisfactory. 

Incidentally,  it  is  worth  emphasizing  again 
that  the  metal-mining  industry  must  take  all 
reasonable  steps  to  avert  the  menace  of  silicosis 
if  it  is  to  escape  intolerable  penalties  for  care¬ 
lessness.  Cost  experience  on  the  Rand  is  sig¬ 
nificant.  A  recent  report  of  the  Miners  Phthisis 
Board  shows  that  payment  of  benefits  to  miners 
for  silicosis  and  tuberculosis  from  August,  1925, 
to  April,  1936,  was  of  the  order  of  $42,000,000. 
Levies  on  38  mines  for  the  financial  year  1935-36 
were  approximately  $4,000,000.  Silica  dust  con¬ 
trol  may  add  to  the  cost  of  mining  in  the  United 
States,  but  failure  to  abate  the  hazard  is  likely 
to  be  more  expensive. 


Blasting  Caps  for  Children 

Nobody  would  recommend  blasting  caps 
as  playthings  for  children.  But  appar¬ 
ently  careless  adults  leave  these  ex¬ 
tremely  dangerous  articles  lying  around  where 
children  can’t  help  finding  them.  Natural 
curiosity  results  in  their  detonation  by  one 
means  or  another,  wnth  resulting  injury  and 
sometimes  death.  In  1936  over  200  children 
sustained  injuries  by  playing  with  blasting  caps. 
Eyes  were  blinded,  fingers  were  torn  off,  and 
little  bodies  were  otherwise  mutilated.  For  the 
past  decade  the  yearly  average  of  children  thus 
injured  is  over  250. 

These  and  other  facts  are  publicized  by  the 
Institute  of  Makers  of  Explosives,  which,  since 
1926,  has  conducted  a  vigorous  campaign  against 
this  hazard.  The  geographical  distribution  of 
these  accidents  shows  a  concentration  in  mining 
areas.  Children  find  the  caps  on  the  highway, 
in  unguarded  sheds,  and  even  around  miners’ 
homes.  Just  to  see  what  will  happen,  they 
throw  the  caps  into  a  fire,  light  them  with  a 
match,  pick  them  with  a  pin,  knife  or  nail,  and 
sometimes  hit  them  with  a  hammer. 

A  heavy  responsibility  rests  upon  miners  to 
see  that  blasting  caps  are  not  carelessly  dis¬ 
carded  wdiere  children  can  find  them.  Statistics 
show  a  sharp  rise  of  these  accidents  in  the  sum¬ 
mer  months.  So  now  is  the  time  to  cooperate 
lieartily  in  a  safety  movement  to  eliminate  this 
needless  peril  to  children. 
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When  a  Gold  Dredge 
Capsizes 


How  the  Natomas  Company  Righted  and  Dismantled  a  Sunken  Boat 


Righting  ami  then  dismantlins: 
an  overturned  "old  iilaeer 
dredge  was  an  unusual  engi- 
■  neering  undertaking  recently 
completed  by  the  Natomas  Company  in 
its  operations  near  Folsom,  Calif.  The 
dredge,  known  as  Natoma  No.  8.  was 
of  all-steel  construction  with  the  excep¬ 
tion  of  the  deck,  which  was  made  up 
of  4x6-in.  timbers  bolted  to  the  deck 
beams  and  caulked  for  water-tightness. 
Its  hull  was  10  ft.  6  in.  deep,  56  ft. 
wide,  and  150  ft.  long,  and,  under 
operating  conditions,  had  a  total  dis¬ 
placement  of  about  2,200  tons.  The 
dredge  was  capable  of  digging  70  ft. 
below  the  surface  of  the  ground  and 
could  handle  600  cu.yd.  of  material 
per  hour.  It  had  been  in  continu- 
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ous  operation  since  1913.  The  buckets 
on  the  digging  ladder  were  of  17^-eu. 
ft.  capacitj*. 

On  the  evening  of  April  29,  1936, 
the  hull  developed  a  leak,  and  before 
any  remedial  measures  could  be  taken 
it  overturned  on  its  side  in  60  ft.  of 
water.  This  occurred  so  quickly  that 
members  of  the  crew  barely  had  time 
to  disembark. 

To  determine  the  damage  done, 
pumps  were  installed  on  barges  and 
the  level  of  the  pond  was  lowered. 
Exposure  of  the  hull  disclosed  that 
the  water  had  entered  through  a  hole 


in  the  well  end-plates  below  the  water 
line,  caused  by  wear  from  the  save- 
all  gravel  deflected  by  the  bucket 
idler. 

The  dredge  was  resting  on  its  star¬ 
board  side,  with  the  bottom  of  the 
hull  up  and  at  an  angle  of  32  deg. 
with  the  vertical  (photographs  1  and 
2).  Both  the  upper  part  of  the  stern 
gantry  and  the  superstructure  were 
partly  buried  in  the  mud.  The  upper 
end  of  the  stacker  was  resting  on  the 
sand  at  the  stem,  and  the  lower  end, 
on  the  deck,  was  badly  buckled  and 
twisted.  Also,  the  bow  gantry  had  been 
pulled  away  from  the  starboard  foot¬ 
ings,  but  the  port  ones  were  holding 
the  gantry  to  the  deck,  although  the 
outboard  leg  was  buckled  near  the 


1THE  DREDGE  resting  on  its  starboard 
side  as  it  appeared  after  the  pond 
had  been  pumped  dry.  The  bow  gantry  is 
still  held  to  the  deck  by  its  port  footings. 


Stem  gantry  and  superstructure  are  partly 
buried  in  the  mud.  Part  of  the  housing  ond 
equipment  has  been  removed.  A  leak  in  the 
hull  overturned  the  dredge  in  60  ft.  of  water. 


V  t 
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2  BOTTOM  UP  and  32  deg.  to  the  ver¬ 
tical,  the  dredge  is  seen  from  its  stem, 
after  the  pull  lines  have  been  ottoched.  In 
the  distance  are  the  portable  "A"  frame  and 
winch  used  in  righting  the  boat 


3  THE  PULL  LINES  used  to  right  the  hull. 
Five  sets  of  them  were  attached  at  as 
many  points.  It  was  estimated  that  a  pull 
of  1,250  tons  would  be  sufficient,  after  first 
removing  about  800  tons  of  equipment 


4  JUST  BEFORE  RIGHTING.  All  puU 
lines  are  slack  except  one  set.  The 
greatest  pull  came  not  at  the  start  but  after 
dredge  had  been  raised  about  18  in.  Each 
set  of  lines  pulled  about  300  tons 


jiusition  of  the  hull  indicated  that  an 
excess  weight  was  being  supptorted  at 
the  stern,  which  caused  the  failure  of 
the  decking  and  the  deck  beams,  and 
the  buckling  of  the  bottom  plating  on 
the  hull. 

The  extent  of  the  damage,  together 
with  the  pitting  and  corrosion  of  the 
hull  plating  during  the  years  in  serv¬ 
ice,  precluded  any  plans  to  right  and 
repair  the  dredge  for  further  service. 
It  remained,  therefore,  to  dismantle 
salvageable  parts  and  machinery  that 
could  be  used  as  spare  units  on  the 
other  dredges  in  the  division. 

The  location  of  the  dredge  in  rela¬ 
tion  to  roads,  tailings,  and  high-ten¬ 
sion  power  lines  and  its  recumbent 
position  were  the  deciding  factors  in 
determining  the  safest  and  most  feasi¬ 
ble  plan  of  procedure.  A  system  of 
lines  was  rigged  up  to  hold  the  dredge 
in  position  while  all  available  machin¬ 
ery  and  parts  were  cut  loose  and  re¬ 
moved  with  a  trolley  suspended  on  a 
high  line.  The  dredge  was  then  pulled 
back  to  its  normal  position  with  the 
pull  lines  and  the  dismantling  com¬ 
pleted.  It  was  necessary  that  the  first 
pull  lines  cross  the  country  road, 
which  paralleled  and  was  adjacent  to 
the  dredge  cut.  Permission  was 
granted  to  close  a  portion  of  the  road, 
and  a  1,500-ft.  detour  was  constructed 
over  the  tailing  piles  on  the  opposite 
side  of  the  road.  Signs  and  flares 
were  installed  at  each  end,  and  the  de¬ 
tour  was  properly  marked  to  guide 
and  safeguard  the  traffic. 

It  was  estimated  that  800  tons  of 
equipment  could  be  removed  before 
the  dredge  would  be  pulled  over,  and 
that  a  pull  of  1,250  tons  would  right 
it.  To  transmit  the  pull,  five  sets  of 
lines  were  used.  Five  points  on  the 
superstructure  were  selected,  and  to 
each  was  fastened  one  sets  of  lines. 
Each  set  consisted  of  a  2%.-in.  wire 
rope  with  one  end  fastened  at  the 
dredge  superstructure  and  the  other 
end  carried  up  and  over  the  hull  (see 
bow-end  view  of  photograph  2)  to  one 


footing.  The  top  of  the  gantry  was  near  the  stern  were  buckled,  and  a 

resting  on  the  bank  at  the  face  of  the  large  area  of  wood  decking  and  steel 

cut  (photograph  1).  The  lower  turn-  deck  beams  on  the  starboard  side  be- 

bler  was  12  ft.  below  the  ground  prior  tween  the  upper  tumbler  and  the 

to  the  accident,  and  it  remained  at  this  stern  was  completely  crushed  (photo¬ 
elevation  after  the  dredge  turned  over,  graph  5). 

Examination  of  the  bucket  ladder  After  the  pond  was  drained,  it  was 
showed  two  points  of  failure :  one  noted  that,  from  the  upper  tumbler 

near  the  upper  tumbler  and  the  other  aft,  the  hull  was  resting  on  sand, 

at  the  mid-point.  The  forward  part  whereas  that  part  forward  appeared 

of  the  superstructure  was  buckled  and  to  lie  on  mud  and  slickens  and  to  be 

twisted.  The  bottom  plates  on  the  hull  supported  by  the  bucket  ladder.  This 
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5  RIGHTED  AT  LAST  and  partly  dis¬ 
mantled.  Part  of  the  house  and  some 
of  the  tables  remain  in  the  mud.  The  deck¬ 
ing  is  seen  to  be  crushed  on  the  near  side 


6  FORTY-FOOT  "A"  FRAME  and,  at  the 
right,  the  ten-drum  side-line  winch 
which  operated  the  pull  lines.  The  haul, 
pull-back,  and  hoisting  lines  for  the  trolley 
are  carried  over  the  frame  on  sheaves 


7  AFTER  THE  DREDGE  had  righted 
itself  the  screen,  superstructure,  upper 
tumbler  and  other  machinery  were  removed. 
The  trolley  is  carrying  the  upper  tumbler 
and  shaft  weighing  20  tons.  The  size  of 
the  tumbler  can  be  compared  with  that  of 
the  man  standing  in  the  picture 
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set  of  blocks  on  an  eight-part  tackle 
of  IV^-in.  lines.  The  other '  set  of 
blocks  was  situated  on  the  road  and 
dead-ended  with  four  IV^-in';  lines  to 
a  30-ton  spud  buried  in  the  tailing 
pile.  The  pull  line  for  this  tackle 
was  carried  around  a  deflecting  sheave, 
which  was  dead-ended  with  one  IV^-in. 
line  to  an  18xl8-in.  timber  buried  in 
the  ground,  to  one  set  of  blocks  on  a 
four-part  line  of  %-in.  rope.  The  other 
set  of  blocks  was  situated  about  460  ft. 
west,  and  dead-ended  with  one  l^/^-in. 
line  to  a  35-ton  spud  placed  in  an  ex¬ 
cavated  trench.  The  pull  line  for  this 
tackle  was  carried  around  a  deflecting 
sheave,  dead-ended  to  the  same  spud, 
and  then  to  the  winch.  Total  take-up 
on  each  set  of  lines  at  the  winch  was 
about  1,600  ft. 

The  winch  used  was  a  ten-drum 
unit,  commonly  known  in  dredge  prac¬ 
tice  as  a  side-line  winch.  It  was  driven 
by  a  75-hp.  motor,  and  the  drums  were 
controlled  by  hand-operated  levers 
placed  on  a  platform  directly  over  the 
winch.  From  this  position,  the  opera¬ 
tor  could  see  all  the  lines  and  opera¬ 
tions. 

To  facilitate  dismantling,  it  was 
essential  that  the  high  line  be  moved 
to  various  positions  both  before  and 
after  the  righting  of  the  dredge.  This 
was  made  possible  by  fastening  one 
end  of  the  600-ft.  high  line  to  an  ad¬ 
justable  tackle  (see  the  drawing),  the 
other  end  being  carried  over  the 
dredge  pond,  through  a  hanging 
sheave  on  the  “A”  frame,  around  an 
adjustable  deflecting  sheave,  and  then 
fastened  to  one  set  of  blocks  of  a  six- 
part  tackle  of  l^^-in.  lines.  The  other 
set  of  blocks  of  this  tackle  was  dead- 
ended  to  the  35-ton  spud,  and  the  pull 
line  carried  to  the  winch.  Then  the 
high  line  could  be  raised  or  lowered 
from  the  winch.  The  adjustable  de¬ 
flecting  sheave  assured  a  fair  lead  for 
the  high  line  as  it  passed  through  the 
“A”  frame.  Both  trolley  and  high  line 
were  designed  for  a  40-ton  load. 

The  movable  “A”  frame  was  40  ft. 


Hauls 


Hoists 


high  and  consisted  of  two  pieces  of 
18xl8-in.  timbers  for  supports  with  an 
18xl8-in.  cap  resting  on  a  steel  bear¬ 
ing  plate.  Side  braces  were  made  from 
lOxlO-in.  timbers.  The  frame  was  con¬ 
structed  on  two  18xl8-in.  timbers 
which  were  used  as  skids.  The  haul, 
pull-back,  and  hoisting  lines  for  the 
trolley  were  carried  over  the  “A” 
frame  on  sheaves,  and  then  by  means 
of  deflecting  sheaves  to  the  winch. 

With  the  adjustable  tackle  at  one 
end,  the  movable  “A”  frame  and  the 


deflecting  sheave  in  the  high  line,  the 
operations  of  dismantling  and  mov¬ 
ing  of  the  high  line  were  satisfactorj*. 
Care  was  taken  in  placing  all  the  dead 
men  to  assure  a  Arm  bearing  against 
the  soU  or  tailings.  All  dead-end  lines 
were  carefully  arranged  and  adjusted 
so  that  each  carried  an  equal  part  of 
the  total  pull. 

After  the  flve  sets  of  main  pull 
lines,  the  high  line,  and  trolley  had 
been  installed,  the  preliminary  dis¬ 
mantling  started.  This  was  hazardous 
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DISMANTLING  AND  WRECKING  tackle,  as  arranged  for  righting  the  sunken  dredge, 
is  illustrated  in  this  diagram 


and  dangerous  work,  as  mud  and 
slickens  had  accumulated  over  the  en¬ 
tire  structure.  Because  of  the  resting 
position,  the  machinery  was  suspended 
from  the  deck — in  this  case  above  the 
workmen.  However,  from  the  start  to 
the  finish  of  the  job  there  were  only 
two  minor  accidents.  In  each  case,  the 
workman  was  absent  only  a  few  days. 

Exposed  parts  of  the  housing,  gold¬ 
saving  tables,  spud,  stacker,  bow  and 
stem  gantries,  buckets,  available  ma¬ 
chinery,  and  the  digging  ladder  were 
removed.  The  digging  ladder  was  cut 
up  and  moved  in  sections.  An  auxili¬ 
ary  tackle  was  rigged  up  to  support 
that  part  of  the  ladder  remaining  on 
the  dredge  as  the  dismantling  pro¬ 
ceeded.  Contrary  to  first  assumptions, 
the  bow  of  the  dredge  did  not  dip 
when  the  first  section  of  the  ladder 
was  removed,  thus  proving  that  the 
weight  of  the  hull  forward  was  not 
supported  by  the  ladder. 

Preliminary  to  the  righting  of  the 
hull,  all  mud  and  slickens  were  washed 
off  the  superstructure  and  the  hull.  An 
attempt  to  remove  sand  banked  against 
the  hull  at  the  stern  by  means  of  a 


bulldozer  was  only  partially  success¬ 
ful,  due  to  lack  of  support  for  the 
machine  in  the  material  handled.  The 
pond  was  filled  with  water  to  a  depth 
of  25  ft.  to  cushion  the  shock  to  the 
hull  and  also  to  prevent  the  bow  from 
hitting  the  side  of  the  bank  with  too 
great  a  force  when  it  was  pulled  over. 
Due  to  variables  in  the  pull  lines, 
necessitating  variable  speeds  if  all 
lines  were  to  bo  pulled  together,  a 
short  pull  was  taken  on  each  line  in 
consecutive  order.  The  distance  each 
line  Avas  pulled  Avas  governed  by  the 
load  on  the  winch  motor  and  the  ap¬ 
pearance  of  the  other  lines. 

As  the  dredge  righted  itself  and  the 
pull  decreased,  the  take-up  on  the 
lines  increased.  The  greatest  pull  did 
not  occur  at  the  start,  as  was  ex¬ 
pected,  but  after  the  dredge  had  been 
pulled  up  about  18  in.  At  this  point, 
the  pull  increased  considerably,  due 
to  the  housing  and  the  gold-saving 
tables  on  the  starboard  side  being 
buried  in  the  mud.  These  parts  were 
pulled  loose  from  the  superstructure 
and  hull,  the  rivets  either  shearing 
off  or  being  pulled  through  the  plates. 


Although  no  actual  measurements 
were  taken  at  the  time  of  the  maxi¬ 
mum  pull,  from  observed  action  of  the 
motor  and  appearance  of  the  tackle, 
and  an  examination  afterwards  made 
of  the  lines,  sheaves,  and  sheave  pins, 
it  was  estimated  that  each  set  of 
lines  Avas  i)ulling  approximately  .300 
tons. 

As  the  righting  proceeded  and  the 
pull  decreased,  the  pull  lines  were 
reduced  from  five  to  four  to  three  and 
finally  to  a  single  line.  Photograph  4 
shows  the  dredge  just  before  it  righted 
itself.  The  final  dismantling  and  re¬ 
moval  of  the  screen,  superstructure, 
upper  tumbler,  and  remaining  ma¬ 
chinery  was  then  completed.  The  hull 
was  left  in  the  pit,  as  the  salvage  value 
did  not  warrant  dismantling  it. 

The  job  was  completed  on  Sept. 
10,  ]n.3().  About  30,000  ft.  of  wire 
rope  from  f  in.  to  2^  -in.  in  diameter 
was  used,  and  a  crew  of  60  men  was 
employed  during  dismantling  and  sal¬ 
vage  operations.  All  work  described 
was  carried  out  under  the  direction  of 
R.  G.  Smith,  manager  of  the  Natomas 
Company’s  gold-dredging  department. 
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SCRAPERS  REMOVE  ore  left  in  the  floor  between  pillars  at 
the  Bonne  Terre  mine.  The  haul  shown  here  is  almost  300  ft., 
the  scraper  loading  2V'2-ton  cars  that  pass  below  the  platform 


From  Southeast  Missouri 


More  Lead 


Scrapers  Now  Supplement  St  Joe  Shovels 
in  Removing  20,000  Tons  of  Ore  Daily 


SETTING  a  faster  pace  in  pro¬ 
duction  because  of  improved 
conditions  in  the  lead  market, 
the  mines  of  the  St.  Joseph 
Lead  Company,  60  miles  south  of  St. 
Louis,  Mo.,  are  now  producing  at  near 
capacity — 20,000  tons  of  lead  ore  per 
day — compared  with  only  10,000  tons 
two  years  ago. 

The  mines  lie  in  a  mineralized  dis¬ 
trict  approximately  120  miles  square 
at  an  elevation  about  800  ft.  and  the 
deepest  workings  reach  500  ft.  Under¬ 
ground,  there  are  extensive  machine 
shops  and  about  85  electric  locomo¬ 
tives  that  haul  ore  through  125  miles 
of  flat  underground  workings.  Opera¬ 
tions  have  been  stepped  up  gradually 
since  the  depression,  work  being  stag¬ 
gered,  thereby  assuring  a  maximum 
number  of  men  on  the  payroll.  On 
Oct.  1,  1936,  operations  were  on  a  six- 
day  basis  every  other  week  and  on 
Nov.  15  the  schedule  was  seven  days  a 
week  every  other  week.  On  March  1, 
1937,  the  five-day  week  four  weeks  a 
month  started,  the  mine  producing  on 
a  two-shift  basis  and  the  mill  operat- 
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ing  three  shifts.  On  Dec.  1,  1936, 
wages  were  resumed  on  the  1929  scale. 

During  times  of  low  and  high  metal 
prices  for  lead  the  company  has 
always  maintained  a  policy  of  close 
cooperation  with  its  employees.  This 
attitude  has  created  a  feeling  of  trust 
and  confidence  in  the  company  by  the 
miners  and  has  promoted  efficiency 
throughout  the  numerous  departments 
of  the  organization. 

Operations  are  divided  into  two 
divisions.  The  main  office  is  at  Bonne 
Terre,  headquarters  of  the  general 
manager.  Each  division  has  a  general 
.superintendent,  under  whom  are  the 
mine  superintendents  and  assistants 
of  each  respective  unit.  The  northern 
group  of  units  includes  Bonne  Terre, 
Ijeadwood,  and  Desloge.  Ore  is  hoisted 
in  skips  through  vertical  shafts  at 
these  mines  and  dumped  directly  into 


the  respective  mill  bins.  Bonne  Terre, 
lieadwood,  and  Desloge  divisions  have 
a  combined  capacity  of  10,000  tons 
per  operating  day  of  24  hours.  The 
southern  group,  called  the  Federal 
Division,  produces  from  seven  differ¬ 
ent  areas,  all  ore  being  electrically 
hauled  to  rotary  dumps  and  hoisted 
through  No.  17  shaft  and  dumped  di¬ 
rectly  into  the  Federal  mill  bins.  Total 
production  from  these  seven  areas  at 
present  is  10,000  tons  of  ore  per  day. 
All  the  mines  of  the  north  and  south 
divisions  have  underground  connec¬ 
tions  except  Bonne  Terre,  as  that  lies 
farthest  north.  Mine  La  Motte,  about 
30  miles  south  of  Bonne  Terra,  closed 
in  1931,  is  being  prepared  for  opera¬ 
tion  if  the  lead  market  should  improve 
in  the  near  future. 

Many  improvements  in  operation 
resulting  from  study  and  promotion 
of  helpful  ideas  from  the  men  came 
as  an  asset  from  the  depression.  Some 
of  these  were  generally  described  in 
1935,  July  issue  of  Engineering  and 
Mining  Journal.  The  purpose  of  this 
article  is  to  mention  some  new  devel¬ 
opments,  since  that  time. 

In  November,  1936,  scraping  oper¬ 
ations  employing  double-drum  hoists 
were  introduced  for  the  first  time  in 
the  Lead  Belt.  This  practice  was  care¬ 
fully  studied  on  visits  by  oi>erating 
executives  to  mines  employing  it,  and 
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a  large  model  was  also  made  showing 
how  the  method  could  be  successfully 
employed  under  their  system  of  min¬ 
ing.  Equipment  for  this  purpose  has 
been  standardized,  employing  35-hp. 
double-drum  hoists  and  54-in.  scrapers. 
At  present  four  scraper  units  are  used 
respectively  in  the  Bonne  Terre  mine, 
at  Desloge,  and  at  Leadwood.  Equip¬ 
ment  is  being  added  at  the  rate  of 
three  scraper  units  a  month  until  a 
total  of  twenty  are  installed  among 
the  various  units  as  necessary.  These 
scrapers  are  being  installed  to  supple¬ 
ment  the  St.  Joe  shovels  commonly 
used  in  the  district.  In  some  areas  in 
the  north  division,  especially  at  Bonne 
Terre,  the  ore  pillars  contain  a  higher 
than  average  grade  of  lead.  Such  pil¬ 
lars  were  left  many  years  ago,  and 
their  diameter  being  unsually  large, 
they  can  be  easily  reduced  by  jack¬ 
hammers  without  disturbing  the  beam 
strength  of  the  roof.  Thousands  of 
tons  of  ore  can  thereby  be  recovered 
in  the  old  flat  slopes  by  using  the 
scraper  method  to  load  ears  instead  of 
purchasing  more  St.  Joe  shovels, 
which  are  more  expensive.  In  some 
places  rich  pillars  rest  on  a  floor  of 
commercial  ore  having  a  depth  of  6  to 
12  ft.  In  addition  to  slicing  the  pil¬ 
lars,  the  floor  between  the  pillars  (this 
6  to  12  ft.)  is  removed  by  benching 
and  the  broken  ore  is  removed  by  the 
scraper  method,  being  either  pulled 
up  a  ramp  and  loaded  into  cars,  or 
pulled  into  chutes,  depending  on 
the  conditions  underground.  Portable 
slides  are  provided  for  use  if  there  be 
interference  to  slushing  by  pillars. 

In  other  parts  of  this  district,  such 
as  in  the  Leadwood  area,  the  ore  con¬ 
tains  several  rich  seams,  and  many 
pillars  of  such  high-grade  ore  had  to 
be  left  in  stopes  to  support  the  back. 
The  pillars  have  a  large  diameter,  are 
close  together,  and  contain  a  substan¬ 
tial  tonnage  of  high-grade  ore.  Prep¬ 
arations  are  being  made  to  remove 
many  of  these  pillars  by  the  construc¬ 
tion  of  concrete  pillars.  This  method 
has  i)roved  successful,  so  far,  as  it  has 
relieved  pressure  on  many  old  pillars, 
helped  support  the  back,  and  per¬ 
mitted  the  removal  of  old  pillars  with¬ 
out  difficulty.  In  areas  wdiere  there  is 
more  than  one  level  the  mine  surveyor 
carefully  checks  pillar  locations  so  as 
to  place  concrete  pillars  directly  below 
each  other. 

Before  installation  of  a  concrete 
pillar,  several  factors  are  considered : 
the  most  effective  location  to  support 
the  back,  which  should  give  the  mini¬ 
mum  hindrance  to  scraper  operations 
or  ore  removal  by  St.  Joe  shovels; 
the  base  of  the  concrete  pillar  should 
7’est  on  solid  bottom,  be  it  ore  or  lime¬ 
stone,  and  it  should  be  directly  above 
the  pillar  on  the  level  below.  The  bot¬ 
tom  of  the  concrete  pillar  is  given  a 
diameter  that  will  permit  a  slight 
tapering,  so  that  when  it  reaches  the 
back  it  will  have  a  minimum  diameter 
of  8  ft. 


At  first  pillars  were  started  directly 
from  the  floor,  but  it  was  later  found 
better  practice  to  first  construct  a  con¬ 
crete  base  of  sufficient  width,  allowing 
a  shoulder  of  about  a  foot  around  the 
pillar  bottom.  The  average  height  of 
this  base  is  about  24  in.  When  the 
site  is  cleared  for  the  base,  sixteen 
holes  are  drilled,  each  2  ft.  deep  and 
18  in.  apart,  each  hole  located  on  a 
radius  3  ft.  8  in.  from  the  center.  In 
these  holes  are  grouted  |-in.  diameter 
vertical  reinforcing  steel  rods  9  or  12 
ft.  high.  In  the  center  of  the  base  is 
set  a  6-in.  diameter  pipe  column,  hav¬ 
ing  a  screw  jack  attached  that  rests  on 


Sketch  of  concrete  column  about  22  it. 
high  that  supports  the  roof  so  that  ore 
pillars  can  be  removed 


the  floor.  The  purpose  of  the  screw 
jack  is  to  elevate  and  set  the  column 
high  enough  so  that  the  steel  plate 
resting  on  top  of  the  column  will  ex¬ 
tend  slightly  above  9  or  12  ft.  as  each 
pouring  of  concrete  takes  a  form  3  ft. 
high. 

The  center  column  is  held  plumb  by 
wires  fastened  to  the  vertical  rein¬ 
forcement  bars.  To  bind  the  vertical 
bars,  |-in.  bars  are  bent  in  circular 
fashion  by  a  bending  machine  and 
wired  to  the  vertical  bars.  These  bars 
are  placed  horizontally  about  5  in. 
apart.  To  maintain  the  circular  shape 
of  the  pillar  a  10-gage  iron  form,  3  ft. 
high,  is  placed  around  the  wire  struc¬ 
ture  and  concrete  is  then  poured.  A 
1-2-4  mix,  in  an  electrically  driven 


mixer,  dumps  directly  into  an  arrange¬ 
ment  which  shoots  or  blows  the  con¬ 
crete  through  a  4-in.  pijTe  directly  to 
the  form  to  be  filled.  The  mixing  and 
blowing  units  are  conveniently  located 
so  that  several  pillars  may  be  made 
from  one  set-up,  but  the  equipment  is 
portable  and  can  be  easily  moved,  as 
it  rests  on  mine  car  trucks.  After  a 
3-ft.  section  is  filled  with  concrete,  it 
sets,  and  later  the  form  is  removed 
and  moved  into  the  next  3-ft.  position. 
In  this  manner  the  pillar  is  built  up 
to  the  top  of  the  center  column. 

Continuing  the  pillar  upward,  more 
vertical  bars  and  horizontal  reinforc¬ 
ing  bar  are  placed  (see  sketch)  and  an¬ 
other  6-in.  central  column  is  plumbed 
directly  above  the  first.  Filling  with 
concrete  and  consequent  setting  con¬ 
tinues  in  3-ft.  sections  until  the  pillar 
reaches  within  about  a  foot  from  the 
top  of  the  roof.  At  this  point  numer¬ 
ous  3-in.  diameter  pipe  screw  jacks 
are  placed  on  top  of  the  pillar.  They 
are  spaced  about  18  in.  and  on  top  of 
each  pair  of  jacks  is  placed  a  piece  of 
^-in.  iron  plate.  The  jacks  are  screwed 
up,  pressing  these  plates  against  the 
roof  as  tight  as  possible.  After  all 
the  jacks  are  tight,  this  last  space  is 
ready  to  be  filled  with  concrete.  Pieces 
of  scrap  iron  are  thrown  on  top  of 
the  pillar  and  the  space  is  filled  with 
cement  that  buries  the  jacks.  The 
highest  pillar  so  far  built  in  this 
fashion  in  the  district  is  47  ft.,  but 
pillars  as  high  as  60  ft.  are  being  con¬ 
sidered.  Most  of  the  concrete  pillars 
are  found  in  the  LeadAvood  mine,  but 
some  have  been  built  at  the  Bonne 
Terre  and  Desloge  mines.  At  Bonne 
Terre  the  ore  extends  to  a  consider¬ 
able  height,  and  pillars  must  be  care¬ 
fully  placed  one  above  the  other  on 
each  respective  level. 

The  extensive  flat-lying  replacement 
deposits  in  limestone  permit  a  flexible 
program  in  underground  transport 
that  covers  125  miles  of  underground 
track,  electric  signal  systems,  hundreds 
of  miles  of  wiring,  and  many  electric 
locomotives.  At  the  Federal  Division 
the  haulage  system  has  been  extended, 
and  70-lb.  rails  are  now  used  through¬ 
out  the  main  haulage  drifts.  A  new 
25-ton  electric  locomotive  has  been 
ordered  for  the  24-in.  gage  track.  This 
will  permit  moving  45  ears,  each  con¬ 
taining  2^  tons  of  ore  per  trip,  be¬ 
tween  No.  17  and  12  shafts,  involving 
a  1^-mile  haul  on  a  1.8  per  cent  grade 
against  the  load.  Twenty-one  15-ton 
electric  locomotives  are  in  service  at 
this  divsion,  and  some  smaller  ones 
Avill  be  added  so  as  to  eliminate  the 
use  of  mules  for  gathering  ears  from 
the  St.  Joe  shovels  to  the  main-line 
track.  The  facilities  of  the  under¬ 
ground  machine  shops,  electrical  shop, 
and  supplies  at  the  warehouses  at 
Federal  have  been  increased  so  that 
practically  all  mechanical  operations 
devoted  to  the  mine  are  performed 
underground.  The  object  of  this  was 
to  assure  more  time  for  hoisting  ore  in 
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slime  without  pressure.  The  explana¬ 
tion  for  this  is  believed  to  be  the  slow 
action  of  the  ground  water  dissolving 
the  limestone  along  the  old  water¬ 
courses,  or  the  slimes  slowly  moving 
into  other  openings  in  the  limestone. 

About  400  tons  of  slimes  are 
I)umped  daily  into  surface  drill  holes 
in  the  Lead  wood  area.  During  the 
past  year  a  marked  cut  has  been  noted 
ill  the  Leadwood  pumping  costs  which 
are  credited  to  this  practice.  The  fol¬ 
lowing  figures  are  of  interest:  The 
flow  in  one  pumping  station  before 
sliming  was  1,775  g.p.m.  and  after 


LEAD  BULLION  stored, 
in  the  smelter  yard  . 
at  Herculaneum. 


EARLY  MORNING 
MOVIES  —  in  under¬ 
ground  "theaters"  — 
are  shown  at  all 
mine  units.  A  pro¬ 
gram  maintained  by 
the  Saiety  Depart¬ 
ment  shows  comedies 
as  well  as  films  pro¬ 
moting  mine  safety 


the  event  production  should  be  in¬ 
creased  above  10,000  tons  per  day. 

A  system  of  sampling  ore  from  the 
seven  different  areas  of  opieration  at 
this  division  is  now  practiced.  This 
gives  mine  operators  a  better  control 
on  mining.  A  small  sampling  office 
has  been  set  up  near  the  two  rotary 
dumpers  at  Federal  and  three  small 
chute  bins  attached  to  the  sides  of  the 
rotary  dumper  catch  pieces  of  ore 
from  each  car  as  it  is  dumped.  The 
sample  is  collected  in  pails  after  each 
trainload  is  emptied,  is  marked,  and 
throAvn  into  a  small  jaw  crusher,  then 
pulverized,  coned,  and  quartered,  and 
sent  to  the  assay  office.  Daily  assay 
reports  issued  to  the  mine  foreman 
inform  him  of  the  grade  of  ore  his 
section  is  mining,  and  he  directs  his 
work  accordingly  to  lower  or  increase 
the  grade  of  ore  so  as  to  maintain  an 
average  between  3^  and  4  per  cent 
lead.  This  is  quite  possible,  as  the 
ore  formation  consists  of  disseminated 
ore  in  the  upper  levels  and  the  levels 
nearest  the  sandstone  have  rich  solid 
streaks.  The  ore  has  a  slight  greenish 
tinge  which  is  a  characteristic  of  the 
glauconite  commonly  found  in  some 
areas.  The  average  copper  content  of 
the  ore  is  less  than  0.15  per  cent,  and 
zinc  content  is  also  very  small. 

Some  ore  has  been  found  in  drill 
holes  in  the  sandy  limestone,  but  no 


ore  has  been  found  in  the  pure  white 
sandstone  underlying  the  limestone. 
Diamond-drill  holes  have  bottomed  in 
igneous  rock  in  the  district  which 
occurs  in  hills  and  granite  knolls 
under  the  sandstone. 

Next  to  mine-haulage,  pumping 
water  is  most  expensive.  In  August 
last  year  the  drought  dried  up  the  Big 
River  except  for  a  few  tiny  streamlets 
accidentally  found  running  into  a 
wide  crevasse  in  the  limestone.  This 
crevasse  was  cleaned  out  and  a  2-in. 
pipe  Avas  driven  in  the  opening  and 
the  crevasse  filled  Avith  concrete. 
Slimes  from  the  LeadAvood  mill  were 
sent  through  pipes  and  poured  into 
the  cavity  through  the  2-in.  pipe.  This 
practice  has  been  folloAved  for  some 
time  and  some  of  the  gn'ound  Avater- 
courses  are  believed  to  have  been  filled 
by  this  method.  Slime  poured  into  the 
ground  through  drill  holes  aa^ouM  often 
eventually  find  its  Avay  to  the  surface 
several  hundred  feet  aAvay.  The 
Schultz  farm  is  spotted  in  several 
places  Avith  gray  slimes  that  have  come 
to  the  surface,  making  a  marked  con¬ 
trast  against  the  green  field. 

When  a  hole  is  full  and  refuses  to 
take  more  slime  even  under  pressure, 
pipe  connections  are  remoA’ed  and  the 
hole  is  left  undisturbed  for  a  few 
months.  The  holes  are  connected  after 
this  rest  period  and  found  to  take 


sliming  the  flow  was  1,330  g.p.m.,  this 
figure  taken  folloAving  heaA^y  rains  and 
riA’ers  overfloAving.  Without  sliming, 
this  same  area  had  a  floAv  of  1,780 
g.p.m.  and  during  periods  of  heaAA’ 
rainfall  this  Aoav  increased  to  2,470 
g.p.m.  A  bulkhead  with  a  steel  door 
and  one  solid  concrete  bulkhead  have 
been  built  during  the  past  two  years 
and  it  has  been  noted  that  in  the  west¬ 
ern  part  of  the  LeadAvood  mine  pump¬ 
ing  has  been  reduced  from  634  g.p.m. 
to  590  g.p.m. 

In  1936,  when  the  price  of  cad¬ 
mium  increased,  the  company  started 
to  recover  the  small  amounts  of  zinc 
in  the  concentrates  Avhich  Avere  sent 
to  the  company  smelter  at  Hercu¬ 
laneum.  The  cadmium  in  the  zinc  is 
collected  in  the  baghouse,  and  eA’ery 
three  months  or  so  the  flue  dust  is  sent 
to  a  6-ton  cadmium  plant  near  the 
smelter,  when  the  cadmium  is  recov¬ 
ered  and  east  in  small  slabs. 

About^  400,000  lb.  of  lead  concen¬ 
trates  are  produced  each  day,  from  the 
four  mills  in  the  district,  and  the  mill¬ 
ing  practice  is  fully  described  begin¬ 
ning  on  page  286.  Most  of  the  graArity 
concentrates  and  some  flotation  con¬ 
centrate  are  sent  to  the  smelter  at 
Alton,  Ill.,  and  most  of  the  flotation 
concentrates  and  some  gravity  concen¬ 
trates  are  sent  to  the  Herculaneum 
smelter. 
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THE  BONNE  TERRE  MILL  does  not  enjoy  the  benefits  of  gravity  flow  as  do  many  Western  mills  that  are  built  on  the  hillside.  Ore  is 
dumped  into  bins  in  the  high  shafthouse  to  the  right  and  the  three  gable  roof  buildings  joined  together  comprise  the  mill  building 


Milling  Practice 
In  the  Lead  Belt 


Approximately  20,000  Tons  oj  Lead  Ore  Is  Being  Crushed  Daily 


L.  A.  Delano 


►  THE  METHODS  and  results  cov¬ 
ered  in  this  description  are  of  the 
Bonne  Terre  mill,  but  this  practice  is 
representative  of  all  the  mills  in  south¬ 
east  Missouri  of  the  St.  Joseph  Lead 
Company,  with  the  exception  of  ca- 
patity  of  the  plants  and  variations  in 
general  arrangement,  size,  and  type  of 
crushing  units  and  other  equipment. 
The  present  capacity  of  the  active 
mills  in  this  district  per  day  of  24 

hours  is  as  follows: 

Tons 

Bonnp  Terre  .  2,fi00 

Leadwood  .  4,800 

Desloge  .  3,000 

Federal  .  10,000 

Total  . .  21,000 


of  continued  re.scareli,  many  changes 
have  been  made  in  equipment  and 
practice,  so  that  at  present  this  plant 
is  thoroughly  modern  in  every  respect. 
The  capacity  has  been  increased  at 
times  until  it  now  treats  2,600  tons 
daily,  and  sometimes  a  rate  of  2,800 
tons  is  obtained. 

The  present  practice  has  been  devel¬ 
oped  to  produce,  by  dry  crushing  with 
crushers  and  rolls,  a  product  of  ap¬ 
proximately  94  per  cent  through  a  44- 
mesh  screen.  This  product  is  then 
deslimed,  the  sands  are  classified  and 
tabled,  and  the  slimes  treated  by  flota¬ 
tion.  The  coarser  sands  from  the 
rougher  tables,  with  the  middlings 


.]/ 1 1 1  S  u  prrin  t  enden  t 
Bonne  Terre  Mill,  St.  Joseph  Lead 
Company,  Bonne  Terre,  Missouri 


ST.  JOSEPH  Lead  Company 
began  rpining  lead  in  1864  in 
southeast  Missouri  at  a  locality 
later  known  as  Bonne  Terre. 
Between  that  date  and  1883  a  plant 
was  developed  to  concentrate  the  ores. 
It  was  destroyed  by  fire  in  the  latter 
year,  and  was  replaced  by  the  present 
building,  which,  with  alterations  and 
additions,  is  still  in  use.  As  a  resalt 


THE  FEDERAL  MILL,  largest  of  the  four  in  the  Lead  Belt,  is  now  treating  about  10,000  tons  of  ore  daily 
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from  the  finishing  tables,  are  reground 
by  ball  mills  and  returned  in  closed 
circuit  with  the  original  ore  to  the 
hydraulic  deslimers,  to  be  deslimed, 
reclassified,  and  re-treated.  The  fine 
product,  obtained  by  dry  crushing, 
has  resulted  in  a  smaller  percentage  of 
the  ore  to  be  reground  by  ball  mills. 
Less  colloidal  lead  is  produced  by  dry 
grinding,  enabling  the  plant  to  recover 
a  larger  proportion  of  lead  in  the 
gravity  concentrate  and  resulting  in  a 
lower  tailing  loss  by  flotation. 

Dry  crushing  is  performed  in  three 
stages.  In  the  first  stage,  a  gyratory 
crusher  breaks  the  ore  to  about  3  in. 
maximum.  In  the  second  stage,  gyra¬ 
tory  crushers  reduce  it  to  about  1  in. 


THREE  DRUM  FEEDERS, 
each  making  one  revolution 
per  minute,  maintain  con¬ 
stant  feed  to  the  gyratory 
primary  crushers  in  the 
Federal  mill 


OVERSIZE  from  the  first 
screening  following  the  pri¬ 
mary  crushing  drops  into 
chutes  feeding  gyratory 
secondary  crushers  in  the 
Bonne  Terre  mill 


TAILINGS  from  the  Bonne  Terre  mil 
flow  6,000  ft.  through  8  in.  pipe  to 
this  point  on  the  new  tailings  dam 
adjoining  the  old  chat  pile  to  the  rear, 
that  was  built  up  years  ago  by 
dumping  from  railroad  cars 


maximum,  and  in  the  third  stage  rolls 
finish  it  in  closed  circuit  to  pass 
6-mesh  screens.  The  run-of-mine  ore  is 
diuniied  from  the  skips,  averaging  2| 
tons  each,  into  a  chute  feeding  the  pri¬ 
mary  crusher.  As  no  mechanical  feeder 
is  used,  practically  the  full  skipload 
enters  the  crusher  at  once,  where  it  is 
crushed  before  the  next  skip  is 
dumped.  The  crusher  operator  can 
signal  the  hoisting  engineer  to  stop 
hoisting  if  the  crusher  is  not  cleared 
sufficiently  for  the  next  skipload. 
Forty  to  fifty  skips  are  hoisted  each 
hour,  with  a  maximum  of  sixty  skips 
in  one  hour.  Table  I  shows  operating 
data  for  primary  crushing. 

The  concaves  in  the  primary  crusher 
are  set  on  the  eccentric  center  in  order 
to  produce  a  larger  amount  of  fines, 
as  the  bulk  of  the  ore  is  crushed  on 
the  side  adjacent  to  the  skip  chute. 
Inner  babbitt  liners  last  approxi¬ 
mately  100  operating  days;  the  outer 
liners  last  about  50  per  cent  longer. 
The  mantle  and  concaves  of  many 
manganese  steels  are  maintained  to 
proper  size  by  electric  welding,  using 
hard-facing  rods  to  resist  wear. 

The  product  from  the  primary 
crusher  is  discharged  through  a  hop¬ 
per  onto  No.  1  conveyor  (data  shown 


in  Table  III),  which  conveys  it  to  the 
secondary  crushing  plant.  A  36-in. 
lifting  magnet  is  suspended  over  the 
head  pulley  to  remove  tramp  iron 
from  the  ore.  The  conveyor  discharges 
onto  a  4x7-ft.  double-deck  vibrating 
screen  set  on  an  incline  of  25  deg., 
driven  at  860  r.p.m.  by  a  10-hp.  motor, 
consuming  4.2  kw.-hr.  A  square  w;ov’en 
screen  cloth  with  2x2-in.  opening,  |- 
in.  diameter  wire,  48  in.  wiHe  by  42 
in.  long,  is  used  on  the  upper  half 
only  of  the  top  deck  and  prevents  the 
larger  pieces  in  the  ore  from  clogging 
the  screen  cloth  on  the  lower  deck, 
which  has  l:ixl;J^-in.  openings,  i^e-in. 
diameter  wire,  and  is  48  in.  wdde  by 
84  in.  long.  The  screen  cloth  on  the 
upper  deck  is  bolted  to  a  loose  frame, 
which  is  clamped  in  the  screen  hous¬ 
ing.  The  lower  deck  screen  cloth  is 
directly  inserted  in  the  housing  and 
tightened  by  end  tension  bolts,  with 
clamping  bars  on  each  side  to  retain 
the  feed  on  the  surface. 

Oversize  from  the  screen  is  re- 
crushed  by  secondary  gyratory 
crushers.  Four  of  these  crushers  are 
installed,  two  operating  full  time  and 
one  about  30  per  cent  of  full  time,  to 
handle  the  tonnage;  the  fourth  serves 
as  a  spare  in  case  one  is  down.  Table 


WATER  in  the  tailings  pondt  overflows 
into  a  vertical  concrete  shaft  in  the 
center  of  the  pond  and  flows  out  clear 
in  the  drainage  tunnel  through  the 
dam 
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Table  I — Primory  Crushing  Data  Table  II — Screen  Analyses 


Tyi)e  of  cru-sher 
Concave  opening 

Top,  in . 

Bottom,  in . 

Gear  ratio . 

Pinion,  r.p.m . 

Eccentric,  ditto  . ,  .  .  .  . 

Tons  crushed  per  hr.,  max. 
Tons  crushed  per  lir.,  av>;.. 


Gyratory 


. 18 

.1^8X2% 

....51/17 
. 348 


llti 

175 

no 


Power  consumption,  kilowatt  hours 

Peak  . 

Idling  . 

Avg . 


SO 

14 

28 


Sizing  Screen 

Cruslier 

Feed  to 

Aperture  Undersize 

Discharge 

Rolls 

Per 

Per 

I’er 

Through  On  Cent 

Cent 

Cent 

Weight  Weight 

Weight 

1.050  in.  2.3 

C.6 

4.5 

1.050  in.  0.742  in.  24.9 

22.1 

2G.3 

0.742  in.0..525  in.  19.5 

17.1 

17.5 

0.525  in.  53.3 

54.2 

51.7 

Totals  100.0 

100.0 

lOO.O 

Table  lA — Screen  Analysis  of 
Product 


Sizing 

•Vpertnre 

lN*r  Cent 

Throtigli 

On 

Weight 

3-ln.  ring 

31.4 

.T-in.  ring 

21^-in.  ring 

17.8 

2>'a-in.  ring 

2-ln.  ring 

.8.1 

2-iu  ring 

li/i-ln  ring 

8.0 

1  >.,-in  ring 

1-in  ring 

8.0 

1-in.  ring 

3  nie.-ih 

12.7 

.'1  mesh 

14  inesli 

7.0 

1 4  mesh 

15»*  niesli 

Through 

150  mesh 

3.1 

Total  .  . 

. PiU.O 

Table  IV — St.  Joe  Type  Vibrating 


Screens 


Mesh 

I’er  Cent 

Cumulative 
Per  Cent 

Through 

On 

Weiglit 

Weight 

10 

0.<} 

0.6 

10 

14 

5.9 

6.5 

14 

20 

10.0 

17.1 

20 

28 

14.<1 

31.7 

28 

35 

9.7 

41.4 

35 

48 

7.7 

49.1 

48 

05 

0.2 

55.3 

<15 

100 

5.8 

61.1 

100 

1.50 

3.!» 

65.0 

1.50 

200 

3.5 

68.5 

200 

31.5 

31.5 

Totals 

100.0 

100.0 

Table  III — Conveyor  Data 


Belt  Details 

- . 

■ - 

.81o|k? 

Belt 

.^vg. 

I 

.ength, 

Width. 

Kind  of 

per  Foot, 

S<7)eed, 

Motor, 

Tons 

N'o. 

Material  Handled 

Feet 

Inches 

Drive 

Degrees 

F.p.M. 

Hp. 

per  Hr. 

1 

Priniarv  crusher  discharge.  . .  . 

354 

24 

Belt . 

20 

393 

25 

105 

2 

Secondary  crusher  discharge 

and  screen  undersize . 

205 

24 

Belt  and  gears . . 

17 

340 

10 

105 

2.\  <  >re  from  surge  bin . 

52 

24 

Direct  with  re- 

ducer . 

Level 

276 

3 

105 

3 

Ore  from2.\  and  roll  discharge 

182 

30 

Belt . 

20 

565 

40 

645 

4 

Ore  from  No.  3  conveyor . 

235 

30 

Belt . 

(20  to 

522 

50 

645 

screens 

—  then 

level) 

o 

Screen  undersize . 

79 

24 

(Belt,  chain 

and  sprocket) 

Level 

504 

5 

105 

6 

Ditto  from  5 . 

88 

24 

Ditto . 

20 

458 

10 

105 

7 

Ditto  from  6 . 

163 

22 

Ditto . 

22 

350 

10 

105 

8 

Ditto  from  7 . 

245 

22 

Belt . 

Level 

275 

10 

105 

9 

Gravity  concentrate . 

276 

16 

Belt . 

20 

125 

10 

2 

10 

Ditto . 

•  32 

18 

Direct  reducer. . 

Level 

140 

3 

60 

11 

Filter  cake- — flotation  concen- 

trate . 

36 

16 

Ditto . 

Level 

100 

2 

12 

Drver  discharge- — flotation  con- 

cent rate . 

33 

18 

Ditto . 

12 

100 

2 

45 

II  shows  the  screen  undersize  and  dis¬ 
charge  from  the  secondary  crushers. 

The  gyratory  crushers  operate  at  an 
eccentric  speed  of  200  r.p.m,  and  are 
adjusted  to  keep  the  plus-1.050-in. 
material  about  5  per  cent.  The  prod¬ 
uct  from  these  crushers,  with  the 
undersize  from  the  screen,  is  conveyed 
to  a  surge  bin,  of  90  tons’  active  ca¬ 
pacity,  aliead  of  the  rolls.  A  Weighto- 
meter  in  this  conveyor  (No,  2,  Table 
III)  weighs  the  ore.  The  shift  opera¬ 
tor  reads  the  tons  crushed  each  hour 
and  records  the  reading  on  a  black¬ 
board  so  the  shift  foreman  can  regu¬ 
late  his  tonnage  rate  and  record  his 
production  for  each  shift. 

A  24-in.  conv'eyor  (No.  2-A,  Table 
III)  from  the  surge  bin  di.scharges 
the  ore  onto  a  30-in.  conveyor  (No. 
3,  Table  III),  which  in  turn  transfers 
it  onto  a  30-in.  conveyor  (No.  4,  Table 
III),  from  which  it  is  distributed  to 
twelve  vibrating  screens  by  adjust¬ 
able  scrapers. 

St.  Joe  type  vibrating  screens  are 
installed  in  parallel,  each  using  33x84- 
in,  square-mesh  screen  with  0.095-in. 
width  of  opening.  No.  15  wire  (0.072- 
in.  diameter).  They  are  set  on  a  37- 
deg.  slope,  two  screens  being  driven 
from  a  countershaft  by  a  3-hp.,  1,730 
r.p.m,  motor  using  V-belt  drives  from 
the  motor  to  the  countershaft,  and 
from  the  countershaft  to  the  vibrator 
shaft.  The  vibrator  is  driven  at  200 
r.p.m.,  using  an  eight-tooth  cam  with 
fc-in.  drop. 

Oversize  from  the.se  screens  gravi¬ 
tates  by  chutes  to  two  24x54-in.  rolls 
in  parallel.  A  150-hp.  motor  drives 


Table  V — Piunps:  Operating  Details 

Solids  Discharge  Line 


Motor  Intake  Pipe 


Item  Pumping  duty 

No. 

Used 

.Size 

Type 

Tons, '24 
Hours 

Per 

Cent 

Hp. 

R.p.M. 

Drive 

Head 

Diam. 

Length 

Vert. 

Lift 

Diam. 

Length 

1  Crushed  ore  and  ball  mill  product . 

3 

6  in. 

.“^and 

1,.3.'>0 

26.5 

35 

865 

Direct 

2.5  ft. 

8  in. 

5  ft. 

48  ft. 

6  in. 

54  ft. 

2  Crashed  ore  and  ball  mill  product . 

3 

4  in. 

.Sand 

900 

30.0 

25 

1,160 

Direct 

2.5  ft. 

6  in. 

5  ft. 

48  ft. 

6  in. 

54  ft. 

3  Table  tailings . 

2 

4  in. 

.Sand 

.580 

25.0 

30 

1,160 

Direct 

3.0  ft. 

6  in. 

2.5  ft. 

45  ft. 

.5J  in. 

200  ft. 

4  Flotation  tailings . 

1 

4  in. 

.Sand 

1,142 

30.0 

10 

8,50 

Direct 

3.5  ft. 

8  in. 

4  ft. 

15  ft. 

6  in. 

300  ft. 

5  Total  tailings — Ist  stage . 

1 

6  in. 

Sand 

2,300 

32.0 

75 

1,160 

Direct 

5.5  ft. 

8  in. 

12  ft. 

TVotal  tailings — 2d  stage . 

1 

6  in. 

Sand 

2,300 

32.0 

75 

875 

Direct 

8  in. 

5  ft. 

50  ft. 

8  in. 

4,000  to 

6  Table  concentrate . 

1 

2  in. 

Sand 

25 

6.0 

5 

1,1.30 

Direct 

3  ft. 

4  in. 

1.5  ft. 

8  ft. 

2  in. 

6,000  ft. 
100  ft. 

7  Circulating  feed  for  flotation . 

1 

6  in. 

.Sand 

1  ,400 

24.0 

50 

850 

Direct 

3.5  ft. 

8  in. 

3  ft. 

30  ft. 

6  in. 

70  ft. 

8  Cleaner  froth  and  reclcaner  mid¬ 
dlings . 

1 

3  in. 

.Sand 

50 

5.7 

10 

1,120 

Direct 

4.5  ft. 

6  in. 

1.5  ft. 

27  ft. 

3  in. 

65  ft. 

9  Flotation  concentrate . 

1 

3  in 

.Sand 

38 

5.5 

5 

850 

Direct 

2.5  ft. 

5  in. 

1  ft. 

3  ft. 

3  in. 

75  ft. 

Table  VI- 

Cell  No .  12  3  4 

-Size  Spigot, 

5  6  7 

Opening  and  Distribution  to  Tables 

8  9  10  11  12  13  14  15  16 

17 

18 

19  20 

Spigot  opening,  in  .  .  .  %  13/16 

H 

H 

H  H 

H 

H 

H  H 

u 

•A 

yg  Vs 

% 

yg 

yg  yg 

Table  No .  1 

2 

3 

4 

5 

6 

7 

8  9 

10 

11 

12  13 

Table  VII — Screen  Analyses  of  Classifier  Spigot  Products.  Three  Mill  Sections  Operating 

To  Rougher  Tables  To  Finishing  Tables 


Spigot  No .  .  1 

2 

3 

4 

5  6  7 

8 

9  10 

11  Spigot  No..  12 

12 

14  15  16  17  18 

19 

20 

Mesh . 

Per  Cent  Weight 

Mesh 

Per  Cent  Weight 

On  10 .  3.9  3.0  2.4  1.6  .  On  14..  0.7 


On  20 . 

23.9 

21.3 

24.0 

23.8 

22.8 

27.0 

19.1 

18.5 

16.9 

15.1 

8.8 

On  28.. 

25.7 

17.4 

6.8 

8.2 

On  28 . 

26.0 

25.8 

25.7 

27.7 

30.1 

29.8 

31.5 

31 .8 

30.8 

.30.5 

27.5 

On  35.. 

.30.4 

27.5 

16.3 

17.1 

3.6 

6.3 

3.9 

2.2 

7.8 

On  35 . 

12.6 

13.6 

13.3 

14.0 

15.2 

12.5 

18.0 

20.1 

21.8 

23.4 

28.2 

On  48.. 

24.0 

30.9 

35.6 

33.5 

22.0 

20.7 

19.2 

14.2 

17.6 

On  48 . 

7.7 

9.1 

8.9 

8.9 

9.1 

7.3 

11.9 

12.0 

13.6 

15.7 

21.5 

On  65.. 

9.6 

15.4 

29.7 

31.8 

51.3 

44.4 

51.2 

48.7 

36.9 

On  65 . 

3.5 

5.0 

4.2 

4.7 

4.3 

2.8 

5.7 

5.2 

6.0 

5.8 

8.0 

On  100.. 

2.6 

4.3 

7.7 

7.7 

18.5 

23.8 

22.2 

29.2 

31.2 

On  100 . 

1.5 

2.5 

2.1 

2.1 

1.8 

1 .4 

2.6 

1.9 

2.2 

2.2 

2.4 

On  150.. 

0.7 

0.9 

1.5 

0.9 

2.6 

3.2 

2.0 

3.5 

4.1 

On  150 . 

0.4 

0  8 

0.7 

0.8 

0.7 

0.3 

0.8 

0.5 

0.5 

0.6 

0.8 

On  200.. 

0.3 

0.3 

0.6 

0.4 

1.0 

0.8 

0.5 

0.4 

1.2 

On  200 . 

0.2 

0.6 

0.2 

0.3 

0.4 

0.3 

0.3 

0  3 

0.3 

0.3 

0.4 

Through 

Through  200 

0  6 

1 .4 

0.9 

1 .0 

11 

0.3 

0.8 

0.5 

0.5 

0.6 

0.4 

200. . . 

0.7 

0.9 

0.9 

0.4 

1.0 

0.8 

1.0 

1.8 

1.2 
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Table  VIII — Sizing  Tests  oi  Ball  Table  IX — Sizing  Test  of  Table  Tailings,  Flotation  Tailings, 

Mill  Feed  and  Discharge  and  Combined  Tailings 


Mesh 

On  10 

Peed,  Per 
Cent  Weight 
1.1 

Discharge,  Per 
Cent  Weight 

.1 

Mesh 

Table  Tailings 

Distribution 

Per  Cent  Weight  of  Pb 

Flotation  Tailings  Combined  Tailings, 
Per  Cent  Distribution  Per  Cent 

Weight  of  Pb  Weight 

On  14 

7.6 

1.4 

On  14 

1.9 

2.92 

1.0 

On  20 

16.9 

5.6 

On  20 

5.7 

9.68 

3.0 

On  28 

23.0 

12.8 

On  28 

12.1 

10.96 

6.3 

On  35 

19.5 

16.5 

On  35 

18.8 

21.01 

9.7 

On  48 

12.4 

14.0 

On  48 

24.9 

21.17 

12.9 

On  65 

5.7 

8.4 

On  65 

21.3 

15.85 

1.6 

1.11 

11.8 

On  100 

7.8 

12.5 

On  100 

11.3 

7.82 

12.3 

8.05 

11.7 

On  150 

2.9 

5.3 

On  150 

2.5 

2.66 

8.4 

4.63 

5.4 

On  200 

1.8 

6.4 

On  200 

(a)  1.5 

7.93 

17.7 

10.68 

9.3 

Thronph  200 

1.3 

17.0 

Through  200 

60.0 

75.53 

28.9 

(a)  Minus  150  mesh. 


Table  X  —  Type  and  Con¬ 
sumption  oi  Reagents  Used 


Reagent 

.\erofloat  No.  31 
Cresyllc  acid 
Sodium  cj’anide 


Lh.  Ton  Dry  Slime 
0.05 

0.16  to  0.25 
0.015  to  0.02 


Table  XII — Plant  Organization 


Operating  No.  Men 

Shift  foreman  . 3 

Primary  crushing  .  3 

Seconciary  crushing  .  3 

Conveying  .  3 

Rolls  .  3 

Ball  mills  .  3 

Ball  mills  helper .  1 

Tables  .  3 

Flotation  plant  .  _3 

Filter  and  drying .  '1 

Lubricating  .  1 

Total  .  27 

Maintenance  No.  Men 

Foreman  . 1 

Carpenters  .  4 

Repairmen  .  7 

Laborers  .  4 

Total  .  16 


each  roll,  using  a  countershaft  be¬ 
tween  each  motor  and  roll.  A  20-in. 
six-ply  belt  is  used  from  the  motor 
to  the  countershaft  and  a  24-in.  end¬ 
less-cord  belt  from  the  countershaft 
to  the  roll,  operating  the  driving  roll 
at  73.4  r.p.m.  Draw  rods  hold  the 
driven  roll  bearing  against  shims  so 
tlie  roll  shells  are  spaced  about  1/16 
in.  The  idling  shell  revolves  with  the 
driving  roll  when  crushing  ore.  The 
faces  of  the  roll  shells  are  hard-faced 
by  electric  welding  and  repaired  for 
wear  in  the  same  manner.  A  large 
circulating  load,  varying  from  5  to  6 
to  1,  is  carried  by  the  roll  circuit. 
The  roll  product  discharges  onto  a 
30-in.  conveyor  (No.  3,  Table  III) 
and  is  returned  to  the  St.  Joe  screens 
by  conveyor  (No.  4,  Table  III),  thus 
making  a  closed  circuit.  The  screen 
analysis  of  the  undersize  is  shown  in 
Table  IV. 

Undersize  from  the  screens  is  con¬ 
veyed  by  two  24-in.  belts  in  series 
(Table  III,  No.  5  and  No.  6)  to  the 
ore-sampling  plant.  The  discharge 
from  No.  6  conveyor  is  sampled  by 
the  first  cutter  and  then  by  three 
other  similar  cutters  in  series,  a  screw 
feeder  mixing  and  conveying  the  sam¬ 
ple  cut  to  each  cutter.  In  this  mill 
the  final  cutter  divides  the  sample  into 
equal  parts,  which  are  then  mixed 


Table  XI — Power  Consumption 


Per  Cent  ol 
liital  Power 
Ma- 

Class  of  Work  Machine  chine  Total 

'  Crusher  and  rolls  23.8  .... 


r>ry  crushing 


Conveying 
Screening 
Miscellaneous 

Total 


8.7  _ 

1.0  _ 

0.5  _ 

"iilo  34.0 


r  Ball  mills  12.3  _ 

I  Pumping  7.3  . . .  . 

Wet  grinding  -1  Dewatering,  etc.  1.0  . . .  . 


[Total  20.6  20.6 

Tabling  2.7 

Flotation  16.6 

Gravity  concentrate  disposal  2.0 

Gravity  tailings  disposal  12.7 

W’ater  supply  8.7 

Lighting  2.7 


Table  XIII — Metallurgical  Results 


Distribution  of  products 

Material 

Per  Cent 

Weight 

Ore  treated 

Table  feed 

Gravity  concentrate 
Gravity  tailings 
l<^otation  feed 

Flotation  concentrate 
Flotation  tailings 

Total  concentrate 

Total  tailings 

100.0 

37.0 

2.1 

34.9 

63.0 

1.4 
61.6 

3.5 
96.5 

Distribution  of  concentrate 
and  lead  in  concentrate 

Material 

Per  Cent  Weight 

Total  concentrate 

Gravity  concentrate 

Flotation  concentrate 

Total  lead  in  concentrate 

Lead  in  gravity  concentrate 
I.«ad  in  flotation  concentrate 

100.0 

60.0 

40.0 

100.0 

60.0 

40.0 

Ratio  of  concentration 

Ratio  of  water  per  ton  of  ore 
New  water  added,  gallons  per 
minute 

27 

8.9 

800 

separately  in  a  rotary  drum,  coned, 
and  quartered  by  a  mechanical  split¬ 
ter.  The  ore  sample  covers  a  24- 
hour  period.  The  check  sample  is 
coned  and  quartered  for  each  8-hour 
shift  and  the  average  checks  within 
0.05  per  cent  Pb  of  the  24-hour  sam¬ 
ple.  Sample  cutters  are  cars  moved 
by  a  crank  and  arm  on  a  track,  each 
car  having  one  sampling  and  two 
reject  openings.  The  last  car  has 
two  equal  openings,  one  feeding  the 
24-hour  hopper,  the  other  the  8-hour 
hopper.  Final  samples  are  dried, 
ground,  and  prepared  for  assaying. 

Rejects  from  each  sample  cutter 
are  combined  and  conveyed  by  two 
belts  in  series  (Table  III,  No.  7  and 
No.  8)  to  feeder  bins  for  each  mill 


section.  A  36x60-in.  vibrating  screen 
is  installed  as  a  scalping  screen  be¬ 
tween  these  conveyors  to  remove  any 
oversize  material  that  may  be  caused 
by  a  defect  in  screens  in  the  roll  cir¬ 
cuit.  This  screen  is  installed  on  a 
12-deg.  slope  and  is  equipped  with  a 
square-mesh  screen  cloth  with  0.364- 
in.  opening.  No.  14  (  0.080-in.  diame¬ 
ter)  wire,  operating  at  800  r.p.m. 
Oversize  is  returned  to  the  rolls  for 
regrind.  Undersize  is  distributed  to 
the  feeder  bins  by  adjustable  scrapers 
on  No.  8  conveyor. 

The  concentrating  part  of  the  mill 
is  divided  into  three  sections  at  this 
point  in  the  fiowsheet,  it  being  pos¬ 
sible  to  operate  with  full  tonnage  in 
either  two  or  three  sections.  At  pres¬ 
ent,  three  sections,  treating  800  tons 
each,  will  give  lower  gravity  tailings. 
Milling  with  two  sections,  at  1,200 
tons  each,  produces  somewhat  higher 
tailings.  Two  sections  are  used  only 
w’hen  making  repairs  in  the  other  sec¬ 
tion  or  when  milling  a  minimum  ton¬ 
nage. 

A  24x38-in.  pan-type  apron  feeder 
and  an  arc  gate  regulated  by  an  ad¬ 
justing  screw  control  the  rate  of  feed 
from  each  mill  section  bin.  Each 
feeder  is  driven  separately  by  a  2-hp., 
1,200  r.p.m.  motor,  direct  connected 
to  a  worm  reduction  gear. 

The  ore  is  sluiced  in  a  launder  be¬ 
neath  the  feeder  to  a  6-in.  sand  pump. 
Item  I,  Table  V,  the  same  pump  also 
handling  the  ball-mill  discharge.  The 
pulp  averages  25  to  30  per  cent  solids 
and  is  pumped  to  a  Delano  hydraulic 
deslimer  at  a  total  head  of  55  ft., 
the  pump  efficiency  being  30  to  35  per 
cent. 

The  ore  is  deslimed  by  the  hydraulic 
deslimer,  which  has  a  top  diameter  of 
80  in.  The  spigot  discharge,  or  sands, 
are  classified  by  a  St.  Joe  20-spigot 
hydraulic  classifier.  Table  VI  shows 
the  spigot  openings  and  distribution 
to  tables  when  operating  three  mill 
sections. 

When  operating  two  mill  sections, 
i  in.  to  in.  larger  openings  are  used 
for  the  first  five  or  six  spigots,  and 
the  last  six  spigots  a^'e  repla-*ed  with 
|-in.  openings.  The  overfiow  from 
the  classifier  is  used  as  sluicing  water 
for  the  ore  from  the  feeders  to  the 
6-in.  sand  pumps.  Excess  water  is 
bypassed  for  use  as  feed  water  on 
the  roughing  tables. 
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The  spigot  products  from  the  St. 
Joe  classifier  as  shown  in  Table  VII 
are  distributed  to  thirteen  concen¬ 
trating  tables  in  each  mill  section. 
Each  table  makes  three  products.  The 
rougher  tables  make  a  finished  lead 
concentrate,  a  circulating  middling 
that  returns  in  closed  circuit  to  the 
Delano  deslimer  and  the  St.  Joe  clas¬ 
sifier  without  regrinding,  and  a  sec¬ 
ondary  middling  which  is  dewatered 
by  a  shovel  wheel  and  reground  by  a 
Gx4>-ft.  open  triuinion  discharge  ball 
mill.  The  ground  pulp  from  the  ball 
mill,  together  with  the  overflow  from 
the  dewatering  wheel,  is  returned  in 
closed  circuit  with  the  original  ore 
to  the  Delano  deslimer  and  St.  Joe 
classifier  for  reclassification  and  re¬ 
tabling.  A  4-in.  sand  pump,  Item 

2,  Table  V,  operates  in  parallel  with 
the  6-in.  pump  when  operating  two 
mill  sections  or  if  there  is  an  excess 
of  pulp  for  one  pump. 

The  ball  mill  operates  at  25.7  r.p.m., 
and  is  belt-driven  by  a  75-hp.  motor. 
A  charge  of  17,500  lb.  of  steel  balls 
with  14-in.  maximum  diameter  is  used, 
additional  balls  being  added  each  day 
at  the  rate  of  0.2  II).  ])er  ton  of  ore 
milled.  Circulating  loa<l  in  the  ball 
mill  varies  from  675  tons  for  three 
sections  to  S50  tons  for  two-section 
operation.  The  pulp  density  averages 
72  per  cent  solids,  with  a  6  deg.  F. 
average  temperature  rise.  Sizing  tests 
of  feed  and  discharge  are  shown  in 
Table  VIII. 

The  finishing  tables  make  a  finished 
lead  concentrate,  a  middling  that  is 
returned  to  the  ball  mill  for  regrind¬ 
ing,  and  a  final  tailing.  Tailings  are 
pumped  to  a  storage  pond  for  final 
dispo.sal.  Two  4-in.  sand  pumps.  Item 

3,  Table  V,  pump  the  table  tailings 
(25  per  cent  solids)  against  a  50-ft. 
head  to  a  72-in.  diameter  Delano  hy¬ 
draulic  deslimer.  Dverflow  from  the 
deslimer  returns  to  the  slime  thick¬ 
eners,  a  sand  trap  in  the  circuit  re¬ 
moving  any  coar.se  material  that  might 
be  caused  by  a  choke-up  or  other  in¬ 


terruption.  The  spigot  of  the  tailings 
deslimer  is  sampled  automatically  by 
a  St.  Joe  sampler,  for  assay.  The 
tailings  are  then  jjumped  by  two  6-in. 
sand  j)umps,  in  series,  through  an 
8-in.  pipe  line  to  the  storage  pond 
above,  4,500  ft.  from  the  plant. 

Tw'o  storage  ponds  are  in  use,  the 
second  one  being  6,000  ft.  from  the 
plant.  The  pipe  lines  from  the  plant  are 
so  connected  that  either  pond  may  be 
used  by  two  sets  of  i)umps,  one  set 
serving  as  a  spare.  A  6-in.  sand 
])ump,  direct-connected  to  a  75-hp., 
1,160-r.p.m.  motor,  is  in.stalled  at  the 
head  of  the  farthest  pond,  and  pipe 
lines  run  from  it  around  the  lower  end 
of  each  pond,  in  order  to  discharge 
the  sands  along  the  dam,  keeping  it 
above  the  water  level  in  the  overflow 
chimneys.  Three-cpiaider  inch  holes 
are  spaced  in  the  pipe  line  along  the 
dam  so  as  to  distribute  the  sands 
when  raising  the  dam.  A  tunnel  un¬ 
der  the  dam  extends  into  the  pond  300 
ft.  to  a  concrete  tower  Avith  overflow 
openings  that  can  be  raised  with  4x6- 
in.  blocks  to  permit  the  tailings  Avater 
and  rainfall  to  discharge  through  the 
dam  and  maintain  a  proper  Avater 
level  in  the  pond  to  settle  the  slime 
and  .sands. 

Item  5,  Table  V,  gives  the  operating 
details  for  the  tailings  pumps  men¬ 
tioned  in  the  foregoing. 

The  discharge  head  A'aries  from 
90-lb.  to  100-11).  pressure  Avhen  jnimp- 
ing  to  the  nearest  i)ond,  and  120 
lb.  to  140  lb.  for  the  farther  pond. 
A  'fiA’e-stage  2V-in.  centrifugal  pump, 
200  g.p.m.  capacity  at  4.50-ft.  head, 
direct-connected  to  a  50-hp.,  1,750 
r.p.m.  motor,  furnishes  Avater  for  the 
stuffing  boxes  on  the  .sand  pumps  and 
acts  as  a  booster  by  injecting  added 
Avater  to  the  pipe  line  beyond  the 
shiny  pump  discharge,  Avhen  pump¬ 
ing  to  the  farther  pond. 

Lead  concentrate  from  all  the  con¬ 
centrating  tables  is  coiiA'eyed  to  a  de- 
Avatering  drag  classifier.  The  concen¬ 
trate  from  some  of  the  tables  gravi¬ 
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tates  in  launders  to  the  drag  clas¬ 
sifier,  and  from  the  rest  of  the  tables 
is  pumped  to  the  di’ag  classifier  by  a 
2-in.  sand  pump,  Item  6,  Table  V. 
This  pump  discharges  through  a  2-in. 
pipe  about  100  ft.  long  at  8  ft.  static 
head.  The  deAvatered  concentrate  is 
conveyed  by  a  16-in.  belt  (No.  9, 
Table  III)  to  a  4xl^-ft.  concentrate 
filter.  A  10-hp.  motor  is  belt-connected 
to  drive  both  the  conveyor  and  filter. 

The  filter  is  placed  ov’er  a  steel 
storage  tank,  holding  70,000  lb.  of 
dcAvatered  concentrates.  A  slide  gate 
at  the  bottom  of  the  steel  cone  per¬ 
mits  the  concenti’ates  to  discharge  onto 
a  shuttle  conveyor  (Xo.  10,  Table  III), 
Avhich  delivers  to  a  mechanical  box-car 
loader  that  distributes  to  each  end  of 
the  car.  It  is  then  leveled,  hand- 
sampled,  Aveighed,  and  shijiped  to  the 
smelter.  Sliipments  av’eraged  from  2 
to  3  ])er  cent  moisture  and  78  to  82 
per  cent  lead.  The  filtrate  from  the 
concentrate  filter  is  I’eturned  by  a 
pump  to  the  drag  classifier.  A  3-in. 
sand  immp,  direct-conmeted  to  a  5-hp., 
850-r.p.m.  motor,  pumps  the  overfloAv 
from  tin*  drag  classifier,  partly  to  the 
table  concentrate  pumj)  for  water  sup¬ 
ply  and  jiartly  to  the  i>umi)  carry¬ 
ing  the  flotation  plant  concentrate  to 
the  flotation  concentrate  thickener  for 
settling  before  filtering. 

The  slimes  from  the  original  ore 
and  the  regrind  in  the  ball  mills 
overflow  the  Delano  hydraulic  de- 
slimers,  and  then  go  by  launder  to  a 
stationary  distributor,  Avith  Aveir  over- 
floAV's,  to  eipialize  the  volume  and  ton¬ 
nage  to  seven  6.\50-ft.  slime  thickeners. 
A  large  sand  trap  is  placed  in  this 
launder  to  remove  any  coarse  sands, 
Avhieh  are  returned  to  the  deslimers 
by  the  6-in.  sand  pumps.  Item  I, 
Table  V,  to  two  mill  sections. 

Overflow  from  the  slime  thickeners 
is  returned  to  the  mill  circulating 
Avater  pond  and  is  returned  by  pumps 
for  re-use  in  the  plant.  The  under¬ 
flow,  at  32  to  35  per  cent  solids,  is 
juimped  by  a  6-in.  sand  pump.  Item 
7,  Table  V,  to  a  surge  tank  10  ft.  in 
diameter  by  64  ft.  deep.  This  tank 
equalizes  the  floAV  through  a  cone- 
shaped  stationary  distributor,  feed¬ 
ing  seven  rougher  cells. 

The  flotation  machines  are  of  the 
St.  Joe  type.  Each  flotation  machine 
consists  of  a  rougher  cell  36  ft.  long 
in  series  Avith  a  cleaner  cell  12  ft. 
long  equipped  Avith  an  individual  cen¬ 
trifugal  air  compressor,  driven  by  an 
18-hp.,  3,500-r.p.m.  motor.  This  com¬ 
pressor  furnishes  4,000  cu.  ft.  of  free 
air  per  minute  at  ^-Ib.  pressure  per 
square  inch.  The  Aveir  overfloAv  rt  the 
tailings  end  of  the  rougher  and  the 
cleaner  cells  is  maintained  at  an  18-in. 
depth. 

The  rougher  cells  make  a  final  tail¬ 
ing,  assaying  0.14  to  0.18  per  cent  Pb, 
which  is  sampled  by  a  St.  Joe  auto¬ 
matic  sampler,  and  then  pumped  by  a 
4-in.  sand  pump.  Item  4,  Table  V, 
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through  a  6-in.  pipe  line  300  ft.  long 
at  15-ft.  static  head,  to  the  chat  tail¬ 
ings  disposal  pumps  for  storage  in 
the  settling  ponds. 

The  rougher  froth  from  each  cell, 
assaying  15  to  18  per  cent  Pb,  gravi¬ 
tates  to  the  cleaner  cell  in  each  unit. 
This  cell  makes  a  middling  that  is 
returned  by  the  6-in.  sand  pump  with 
the  original  feed  and  recirculated 
through  the  rougher  cells  in  closed 
circuit,  at  a  density  of  24  per  cent 
solids.  Reagents  are  added  to  the 
launder  returning  the  middlings  from 
the  cleaner  cells  to  the  pump.  Mechan¬ 
ical  feeders  regulate  the  reagents 
used. 

The  amount  of  cresylic  acid  used 
varies  with  the  temperature  of  the 
pulp,  more  being  needed  in  the  sum¬ 
mer  than  in  the  winter. 

Cleaner-cell  froth  is  pumped  to  a 
recleaner  cell  by  a  3-in.  sand  pump. 
Item  8,  Table  V,  through  a  3-in.  pipe 
at  27-ft.  static  head.  Water  sprays 


break  down  the  froth  to  this  pump. 
The  recleaner  cell  is  direct-connected 
to  a  centrifugal  compressor,  1,600 
cu.  ft.  free  air  per  minute  capacity  at 
1-lb.  pressure,  driven  by  a  12-hp., 
3,500  r.p.m.  motor.  Each  cell  is  12 
ft.  long  and  is  installed  at  a  lower 
elevation  than  the  preceding  one,  to 
permit  the  flow  of  products  in  series. 

The  cleaner  froth,  60  to  64  per 
cent  Pb,  feeds  the  flrst,  or  recleaner, 
cell.  Middling  from  this  cell  feeds 
the  second,  or  middling  cell,  and  the 
middling  from  it  is  returned  with  the 
rougher  froth  to  the  original  cleaner 
cells,  thus  closing  the  circuit.  Froth 
from  the  recleaner  and  middling  cells 
goes  to  the  third,  or  reeleaner,  cell, 
where  a  final  concentrate  is  made. 
Middling  from  the  last  reeleaner  cell 
is  returned  with  the  feed  to  the  first 
reeleaner  cell.  A  3-in.  sand  pump, 
Item  9,  Table  V,  pumps  the  final 
concentrate,  74  to  77  per  cent  Pb, 
to  a  50-ft.  concentrate  thickener  for 


settling.  The  rakes  in  this  thickener 
make  one  revolution  in  ten  minutes. 

Overflow  from  this  thickener  re¬ 
turns  to  the  mill  circulating  water 
pond.  The  underflow,  at  75  per  cent 
solids,  is  fed,  by  a  bucket  elevator, 
to  a  drum-type  filter,  11  ft.  6  in.  diam¬ 
eter  by  12  ft.  long,  which  makes  one 
revolution  in  6%  minutes.  Vacuum 
from  20  to  22  in.  is  furnished  by  a 
14x8-in.  vacuum  pump  driven  at  238 
r.p.m.  by  a  25-hp.  motor  using  a  mul¬ 
tiple  V-belt  drive,  nine  ropes  in. 
The  filtrate  is  returned  to  the  thickener 
by  a  2-in.  centrifugal  pump. 

The  filter  cake,  averaging  12  to  14 
per  cent  moisture,  is  conveyed  by  a 
belt  (No.  11,  Table  III)  to  a  36  in. 
by  20  ft.  rotary  dryer,  using  natural 
gas  for  fuel.  A  hood  at  the  discharge 
end  of  the  dryer  receives  the  dried  con¬ 
centrate,  averaging  5.5  to  7  per  cent 
moisture,  and  discharges  it  onto  a 
shuttle  conveyor  (No.  12,  Table  III), 
which  can  be  moved  in  and  out  of  a 
box  car.  This  conveyor  discharges  to 
a  mechanical  box-car  loader,  which 
spreads  the  concentrate  in  each  end 
of  the  car.  The  car  is  then  hand- 
sampled,  weighed,  and  shipped  to  the 
smelter. 

A  hopper  is  placed  in  the  flue  from 
the  dryer,  to  trap  any  fine  dust, 
which  is  returned  to  the  box  ear.  Gas 
pressure  on  the  buniers  varies  from 
5  lb.  to  21  lb.  and  is  regulated  by  the 
operator  according  to  the  quantity 
of  filter  cake  being  dried,  care  being 
taken  to  prevent  dusting  in  the  dryer. 
The  weight  of  concentrate  being  dried 
varies  from  5,000  to  11,000  lb.  per 
hour.  Both  filter  and  dryer  operate 
only  about  40  per  cent  of  the  milling 
time  in  order  to  handle  the  output. 

Electric  power  is  3-phase,  60  cycle 
cuiTent  stepped  down  to  440  volts 
for  dry  crushing,  including  the  rolls, 
and  to  220  volts  for  the  rest  of  the 
plant. 

Synchronous  motors  are  used  on 
two  ball  mills,  some  of  the  tables,  and 
the  mill  circulating  water  pump.  The 
rest  are  of  the  induction  type.  A  dis¬ 
tribution  of  the  power  is  shovrn  in 
Table  XI. 

The  plant  operates  three  S-hour 
shifts,  using  27  operators  and  a  small 
crew  of  maintenance  men,  who  work 
part  time  when  running  and  part 
time  when  the  plant  is  idle,  to  make 
the  necessary  repairs  and  alterations. 
Distribution  of  the  labor  is  shown  in 
Table  XII. 

Repair  parts  are  made  in  the  ma¬ 
chine  shop  for  replacements  and  the 
electrical  shop  attends  to  all  the 
electrical  equipment. 

Metallurgical  results  are  shown  in 
Table  XIIL 

Make-up  water  is  obtained  from 
surface  rainfall  and  underground 
drainage.  This  water  is  stored  in  a 
small  lake  and  is  piped  to  the  circu¬ 
lating  water  pond  at  the  mill,  to 
replace  the  water  lost  by  tailings 
disposal. 
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Gold  Rumors 

Adverse  effect  on  domestic  recovery  is  only  one  of  several  weighty 
reasons  why  price  of  gold  will  not  be  lowered — Production  need  not 
be  curtailed — Maldistribution  should  be  rectified  as  equilibrium  in 
world  economy  is  established 

H.  N.  Lawrie' 

Consulting  Economist, 

Washington,  D.  C. 


Monetary  rumors  dur¬ 
ing  good  times  disturb  the 
course  of  business,  and  in 
the  j»resent  atmosphere  of 
nervous  tension  and  uneertninty  they 
seem  to  exert  a  still  more  serious  in- 
Huenee,  impeding  the  progress  of 
world  economic  recovery.  The  Presi¬ 
dent  in  March  called  attention  to  the 
rapid  vertical  rise  in  commodity 
jirices,  probably  Laving  in  mind  prin¬ 
cipally  the  prices  of  copper,  lead,  zinc, 
rubber,  and  other  products  the  prices 
of  which  are  determined  largely  in  the 
world  market.  The  President  also  re¬ 
ferred  to  the  large  amount  of  foreign 
caj>ital,  some  7.5  billion  dollars,  in¬ 
vested  in  American  industrial  securi¬ 
ties  and  the  {wssible  danger  to  our 
domestic  economy  which  might  result 
from  a  rapid  withdrawal  of  these 
funds.  In  fact  the  Treasury  Depart- 
men  by  direction  of  the  President 
made  a  detailed  analysis  of  how  these 
funds  were  invested.  Then  followed 
the  Ltmdon  rumor  that  the  Adminis¬ 
tration  at  Washington  was  about  to 
reduce  the  price  of  gold  from  $35  to 
$30  and  even  to  $25  per  ounce.  In 
this  plausible  setting  the  rumor  was 
given  great  credence,  gold  shares  on 
the  world’s  exchanges  were  promptly 
discounted,  other  industrial  shares  de¬ 
clined  sharply,  and  commodities  were 
sold  in  large  quantities,  resulting  in 
the  deflation  of  security  and  commod¬ 
ity  prices.  Foreign  capital  invested  in 
American  securities  was  withdrawn  by 
liquidation  and  the  decline  in  the  val¬ 
ues  of  American  securities  was  ac¬ 
centuated.  Apparently  no  effort  was 
made  accurately  to  appraise  the  Amer¬ 
ican  economic  position  and  the  desir¬ 
ability  of  reducing  the  price  of  gold. 
Xotwithstanding  statements  of  the 
President  and  the  Secretary  of  the 
Treasury  that  no  change  in  the  price 
of  gold  was  being  considered,  and  the 
opinions  of  monetary  authorities  both 
here  and  abroad  in  support,  the  defla¬ 
tionary  reaction  to  the  rumor  did  not 
t4;rminate  and  still  persists.  A  critical 
analysis  of  the  situation  would  seem 
to  be  justifled  and  it  may  prove  help¬ 
ful  in  considering  the  validity  of  this 
gold  price  rumor  and  other  rumors 
that  may  occur  in  the  future. 

*  Formerly  f^coriomic  Adviser  to  the  United 
States  Senate  t'ommission  of  (lold  and  Sil¬ 
ver  Inquiry  and  author  since  1028  of  the 
t.'hapter  on  Gold  and  Silver  In  “The  Mineral 
liifiiistry.” 


The  Uniti'd  States  is  far  from  com¬ 
plete  economic  recovery,  and  the  un- 
eiuployinent  ]>rohlem,  which  is  causing 
the  government  such  heavy  costs  at 
the  ('xpen-e  of  the  taxpayers  and  is 
making  budget  balancing  impossible 
for  the  itresent,  has  still  to  be  solved. 
The  remainder  of  the  world  has  ad¬ 
vanced  further  than  has  the  United 
States  in  economic  recovery  and  no 
unemployment  problem  on  any  serious 
sca'e  exists  abroad.  It  is,  therefore, 
reasonable  to  conclude  that  this  coun¬ 
try  would  suffer  more  than  the  rest 
of  the  world  by  action  reducing  the 
price  of  gold.  It  would  precipitate 
an  extensive  and  prolonged  deflation, 
industrial  stagnation  on  a  large  scale, 
an  an  increase  in  unemployment. 
^Vhy  would  the  Administration  take 
action  which  would  be  so  adverse  to 
our  domestic  economy,  especially  at  a 
time  when  progi*ess  is  being  made  in 
economic  recovery?  If  there  were  no 
other  reasons  for  this  country  not 
lowering  the  price  of  gold,  this  reason 
alone  would  seem  sufficient.  But  there 
are  numerous  other  reasons  why  the 
Administration  either  could  not  or 
would  not  reduce  the  price  of  gold 
which  should  be  considered. 

As  originally  enacted  the  law  grant¬ 
ing  to  the  President  the  authority  to 
change  the  weight  of  the  gold  dollar 
included  the  following  proviso:  “but 
in  no  ev'ent  shall  the  weighti  of  the 
gold  dollar  be  fixed  so  as  to  reduce 
the  present  weight  by  more  than  50 
per  centum.”  However,  the  Congress 
made  a  vital  change  in  this  provision 
in  the  Gold  Reserve  Act  of  1934, 
pa.ssed  on  Jan.  30,  1934,  when  the 
following  limitation  was  incorporated : 
“nor  shall  the  weight  of  the  gold 
dollar  be  fixed  in  any  event  at  more 
than  60  per  centum  of  its  present 
weight.”  The  President  by  proclama¬ 
tion  on  Jan.  31,  19.34,  reduced  the 
weight  of  the  gold  dollar  59.06  per 
centum,  or  to  15  .5/21  grains  of  gold 
nine-tenths  fine,  equivalent  to  .$35  per 
ounce.  The  President,  therefore,  has 
no  legal  authority  to  reduce  the  price 
of  gold  from  .$35  to  .$25  per  ounce. 
For  the  “Inactive  Gold  Account,”  the 
Secretary  of  the  Treasury  is  com¬ 
pelled  to  pay  the  statutory  price  of 
•$35  per  ounce  for  all  of  the  new  gold 
produced  in  the  United  States.  Con¬ 
gress  would  have  to  pass  an  amend¬ 


ment  to  the  Gold  Resciwe  Act  of  1934, 
increasing  the  weight  of  the  gold  dol¬ 
lar  to  21  l/3d  grains  of  gold  nine- 
tenths  tine,  before  the  price  of  gold 
would  be  reduced  to  $25  per  ounce. 

The  Administration  inspired  the 
agreement  between  Great  Britain, 
France,  and  the  United  States  to  sta¬ 
bilize  currency  and  remove  trade  bar¬ 
riers,  and  consequently  would  be  re¬ 
luctant  to  withdraw  from  the  accord, 
an  act  which  would  be  inescapable  if 
the  United  .States  w’cre  to  decrease  the 
price  of  gold  from  .$.35  to  $25  per 
ounce.  Great  benefits  to  foreign  trade 
have  occurred  since  Sejit.  25,  1936, 
when  this  currency  accord  was  signed, 
through  the  removal  of  trade  obstacles 
and  the  greatly  improved  stability  of 
the  })ound,  franc,  and  dollar.  These 
are  economic  advantages  which  are  in¬ 
creasing  as  time  passes  and  cannot  be 
lightly  aj>praised  in  improving  domes¬ 
tic  and  world  economy.  In  order  to 
eujphasize  the  nature  and  extent  of 
the  obligations  assumed  by  the  United 
States  when  the  Tripartite  Agree¬ 
ment  was  signed,  the  memorandum  of 
Sept.  25,  1936,  Paragraph  2  is  quoted 
in  part  as  follows :  “one  constant  ob¬ 
ject  of  which  is  to  maintain  the  great¬ 
est  possible  equilibrium  in  the  system 
of  international  exchange  and  to  avoid 
to  the  utmost  extent  th^  creation  of 
any  disturbance  of  that  system  by 
American  monetary  action.’^  Nothing 
could  disturb  the  monetary  system 
more  than  arbitrary  action  by  the 
United  States  reducing  the  price  of 
gold  from  .$35  to  $25  per  ounce. 

In  addition  to  the  generally  adverse 
deflationary  affect  on  American  do¬ 
mestic  economy  of  reducing  the  price 
of  gold,  there  are  other  repercussions 
on  the  budget  status  of  the  nation 
which  should  be  considered.  The  daily 
statement  of  the  United  States  Treas¬ 
ury  on  May  12,  19.37,  shows  a  total 
gold  stock  of  11,883  million  dollars. 
A  reduction  in  the  price  of  gold  from 
$35  to  $25  per  ounce,  or  about  28.57 
per  cent,  would  automatically  reduce 
the  monetary  gold  stock  3,395  million 
dollars,  and  by  this  amount  the  dis- 
j)arity  in  budget  balance  would  be  in¬ 
creased.  Furthermore,  such  a  reduc¬ 
tion  of  gold  stocks  would  necessitate 
the  “revitalization”  of  some  3  billion 
dollars  of  gold  by  rescinding  the  “ster¬ 
ilization”  orders  by  the  Federal  Re¬ 
serve  Board  increasing  the  gold  re¬ 
serve  requirements  on  Aug.  15,  1936, 
and  March  1  and  May  1,  1937.  The 
loss  to  the  Treasury  of  so  much  gold 
and  the  reversal  of  gold  reserve  policy 
would  both  have  serious  domestic  reac¬ 
tions.  Whatever  benefits  through  the 
pi  ofits  of  devaluation  of  Jan.  31,  1934, 
which  have  accrued  to  the  Treasury 
would  be  largely  dissipated  and  the 
budget  would  become  far  more  diffi¬ 
cult  to  balance. 

In  the  Treasury  statement  of  the 
gold  stock  of  May  12,  1937,  the  item 
of  gold  in  the  general  fund  “Inactive” 
amounted  to  .$650,889,711.99.  This  is 
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tlie  gold  imported,  newly  produced  in 
the  United  States,  or  scrap  gold  from 
the  industrial  arts,  purchased  with 
funds  derived  from  the  sale  of  Treas¬ 
ury  bills  since  December,  1936,  when 
the  policy  was  put  into  effect  to  estab- 
lisli  an  “Inactive  Account,”  and  thus 
prevent  the  enlargement  of  our  mone¬ 
tary  gold  reserves.  This  policy  has 
been  attacked  on  the  ground  that  the 
government  is  paying  interest  on  the 
Treasury  bills  sold  and  that  the  bur¬ 
den  of  credit  is  being  unnecessarily  in¬ 
creased,  with  resultant  difficulties  in 
maintaining  the  value  of  government 
bonds.  This  policy  if  found  burden¬ 
some  could  easily  be  replaced  by  an 
amendment  to  the  Federal  Reserve 
Act  providing  for  larger  gold  reserve 
requirements.  At  present  the  gold 
reserve  limit  has  been  reached,  but  it 
would  not  take  long  to  enact  such  an 
amendment  and  integrate  the  “Inac¬ 
tive”  gold  in  the  banking  system. 

The  underlying  reason  for  the  Pres¬ 
ident’s  apprehension  in  March  because 
of  the  rapid  vertical  rise  in  commodity 
prices  was  reported  to  be  his  desire 
to  prevent,  if  possible,  a  runaway 
“boom,”  in  which  the  cost  of  living 
would  be  forced  above  the  income 
level.  For  the  reason  that  the  Gov¬ 
ernment  will  for  some  time  be  unable 
to  balance  its  budget  and  will  be 
compelled  to  finance  itself  by  the  con¬ 
tinued  use  of  Federal  cretlit,  the  long 
period  forecast  is  for  continually,  but 
preferably  gradually,  rising  prices 
and  costs  of  production.  However, 
there  is  an  activity  wdiich  lies  outside 
of  the  Government  which  could  accom¬ 
plish  much  in  lessening  the  extent  of 
the  inflation.  Wages  are  being  in¬ 
creased  under  the  pressure  of  labor 
conditions  and  to  meet  the  rising  cost 
of  living.  If  industry  generally  will 
take  full  advantage  of  lowering  pro¬ 
duction  costs  through  the  elimination 
of  obsolete  machinery  and  the  installa¬ 
tion  of  the  most  modern  and  improved 
riiethods  of  manufacture,  it  will  re- 
tluce  materially  the  amount  of  the 
wage  increase  to  be  passed  on  to  the 
consumer.  Those  industries  that  at¬ 
tempt  to  pass  on  increased  costs,  in¬ 
cluding  the  higher  costs  resulting  from 
the  operation  of  obsolete  equipment, 
may  be  confronted  with  a  limited  con¬ 
sumer  purchasing  power  and  be  com¬ 
pelled  to  curtail  output  and  to  assume 
the  additional  burden  of  increased 
unit  costs  of  production.  Such  a  na¬ 
tional  campaign  to  obtain  minimum 
production  costs,  especially  in  the  min¬ 
ing  industry^,  would  accomplish  much 
in  stabilizing  ])rices  and  costs  of  pro¬ 
duction  despite  the  inflationary  influ¬ 
ences  of  Federal  finance. 

The  question  of  controlling  the  pro¬ 
duction  of  new  gold  is  being  discussed 
on  the  basis  that  there  is  a  glut  of 
gold  and  that  the  excess  of  newly  pro¬ 
duced  gold  is  causing  inflation.  If  the 
automatic  gold  standard  of  the  pre- 
War  period  were  now  universally  in 


operation,  the  increasing  world  gold 
output  since  1931  would  have  been 
added  to  the  monetary  gold  reserves 
of  the  gold  standard  nations,  and  the 
volume  of  new  credit  and  currency 
created  would  undoubtedly  have  re¬ 
sulted  in  a  gold  inflation  of  large  pro¬ 
portions.  During  the  last  four  years 
entirely  different  conditions  have  pre¬ 
vailed.  The  “Federal  Reserve  Bulletin” 
shows  that  the  monetary  gold  reserves 
of  52  of  the  principal  countries  in 
December,  1932,  amounted  to  20,143 
million  dollars,  at  $35  per  fine  gold 
ounce,  and  in  December,  1936, 
amounted  to  22,663  million  dollars,  an 
increase  for  the  four  years  of  2,520 
million  dollars,  or  12.5  per  cent,  or  an 
annual  average  increase  of  3.1  per 
cent,  the  rate  of  increase  usually  con¬ 
ceded  to  be  necessary  in  the  conduct 
of  normal  business  activity  and  ex¬ 
pansion.  The  total  of  world  gold  pro¬ 
duction  for  1933,  1934,  1935,  and  1936 
amounted  to  4,197  million  dollars, 
which  is  more  than  the  increase  in 
national  monetary  gold  reserves  dur¬ 
ing  the  same  period  by  1,677  million 
dollars,  or  66.5  per  cent. 

The  net  imports  of  gold  into  the 
United  States  for  1934,  1935,  and  1936 
amounted  to  3,990  million  dollars,  an 
amount  greater  (by  681  million  dol¬ 
lars)  than  the  world’s  gold  production 
for  this  period  of  3,309  million  dol¬ 
lars.  By  order  of  the  Federal  Reserve 
Board  the  increases  in  gold  re¬ 
serve  requirements  of  Aug.  15,  1936, 
and  March  1  and  May  1,  1937,  steri¬ 
lized  3  billion  dollars  of  this  imported 
gold.  The  “Inactive  Gold  Account” 
contains  650  million  dollars  of  steri¬ 
lized  gold.  Though  no  data  are  avail¬ 
able  there  is  a  large  quantity  of  gold 
in  national  currency  stabilization 
funds,  and  in  private  hoarding,  which 
cannot  be  used  for  the  creation  of 
credit  and  is,  therefore,  sterilized. 
With  an  amount  of  gold  probably 
twice  the  amount  of  the  newly  pro¬ 
duced  gold  of  the  last  three  years 
sterilized,  it  is  reasonable  to  conclude 
that  we  are  not  suffering  from  a  gold 
inflation.  Consequently  there  w'ould 
seem  to  be  no  need  for  compelling  a 
decrease  in  the  gold  production  of  the 
world,  either  by  greatly  reducing  the 
price  of  gold  or  by  any  other  means. 
The  rising  costs  of  gold  production 
will  tend  to  limit  the  world’s  output 
of  gold,  and  as  equilibrium  is  estab¬ 
lished  in  world  economy  the  demand 
for  gold  will  be  greatly  increased  by 
the  necessity  of  many  nations  to  ex¬ 
pand  their  monetary  gold  reserves. 
Gold  now  sterilized  will  be  released 
for  sale  to  those  nations  desiring  to 
improve  their  monetary  positions  and 
there  is  more  likely  to  arise  the  ques¬ 
tion  as  to  whether  there  is  sufficient 
gold  to  meet  the  future  monetary  de¬ 
mand  than  that  there  will  be  an  ex¬ 
cess.  To  arbitrarily  or  artificially 
limit  gold  production  now  would  in¬ 
deed  be  premature  and  might  result 


in  prolonging  the  severity  of  economic 
depression  for  many  years. 

The  heavy  inflow  of  gold  into  the 
United  States  on  the  basis  of  long- 
trend  consideration  is  but  a  temporary 
phenomenon.  Other  countries  are  ac¬ 
quiring  more  gold  and  will  require 
more  as  soon  as  it  can  be  utilized  to 
good  advantage.  When  the  gold  tide 
does  turn,  the  sterilized  gold  now  held 
by  the  United  States  as  custodian  can 
be  immediately  released  without  dan¬ 
ger  to  our  monetary  position.  Premier 
van  Zeeland  of  Belgium  is  now  con¬ 
ducting  an  official  monetary  research 
the  results  of  which  it  is  reported  he 
is  to  discuss  with  the  President  in 
June.  In  some  quarters  an  interna¬ 
tional  economic  conference  is  being 
recommended.  The  Secretary  of  the 
Treasury,  however,  let  it  be  known  on 
May  20  that  he  was  opposed  to  inter¬ 
national  conferences  and  expressed  the 
belief  that  better  results  could  be 
achieved  through  conferences  with  in¬ 
dividual  nations.  The  Secretary 
pointed  out  that  the  Tripartite  Agree¬ 
ment  between  Great  Britain,  France, 
and  the  United  States,  and  which  was 
later  joined  by  Switzerland,  the  Neth¬ 
erlands,  and  Belgium,  was  the  result 
of  individual  conferences.  Whatever 
method  is  employed,  it  is  important 
that  more  nations  join  the  currency 
stabilization  accord  and  that  as  many 
nations  as  possible  enter  upon  mutu¬ 
ally  beneficial  trade  agreements,  ad¬ 
justing  tariffs,  removing  exchange  re¬ 
strictions,  and  in  modifying  or  re¬ 
moving  other  barriers  to  the  conduct  of 
foreign  trade.  The  more  rapid  the  prog¬ 
ress  in  this  direction  the  sooner  may  we 
expect  a  reversal  in  the  gold  movement 
to  this  country.  Foreign  trade  should 
also  show  marked  improvement. 

It  is  too  early  in  the  cycle  of  mone¬ 
tary  evolution  to  formulate  the  provi¬ 
sions  of  the  future  modernized  gold 
standard  ultimately  to  be  universally 
adopted.  However,  it  is  becoming  more 
evident  that  the  monetary  system  of 
the  future  probably  will  be  partly 
automatically  controlled  and  partly 
managed.  Economic  recovery  from  the 
world’s  most  serious  economic  crisis  is 
of  first  importance,  and  the  attention 
which  this  demands  necessarily  delays 
and  makes  more  difficult  the  develop¬ 
ment  of  a  satisfactory  monetary  sys¬ 
tem  for  the  future.  That  a  major 
evolution  in  monetary  method  and 
practice  is  now  in  progress  there  can 
be  no  question.  Though  the  develop¬ 
ment  of  the  new  monetary  system  may 
move  slowly  during  the  course  of  eco¬ 
nomic  recovery,  greater  permanence 
of  satisfactory  operation  may  be  ex¬ 
pected.  Consequently  rumors  of  vital 
fundamental  changes  in  the  monetary 
order  should  be  considered  as  evidences 
of  the  difficulties  now  being  experi¬ 
enced  in  re-establishing  normal  eco¬ 
nomic  conditions  and  not  as  serious 
efforts  to  change  the  fundamental 
character  of  monetary  objectives. 


Jiivr.  IftSy — Eiiffiurrring  and  Mining  Journal 


293 


Blasting  Accidents 

Can  Be  Eliminated 


Picking  into  explosives  in  the  muck  pile  .  .  .  Explosives  and  heat  .  .  .  When  capping  fuse  .  .  . 
Stepping  on  a  cap  .  .  .  Handling  broken  rock  ...  In  burning  trash  ...  A  falling  chute  bomb 


Thomas  Soule  W.  I.  Williams 


Vltivf  Hn(ji)icir 

liulK.stridl  1  iKJcinnity  ExcU  nitiv,  Suit 

►ELEVEX  dllfennt  typical  accidents 
that  occur  in  hlui^tinij  work  have  been 
dealt  with  in  the  preceding  tioo  in^lad- 
ments  of  this  article,  which  appeartd 
in  the  March  and  April  issues,  re 
spectivcly.  Messrs.  Soule  and  Williams 

TYPES  OF  t 

XII  .  .  ■  Picking  Into 

►  Possible  Causes: 

1  Suri)lus  explosivc.s  loft  from  load¬ 
ing. 

2  Explosives  from  cut-off  holes. 

3  Ex))]osives  pulled  or  blown  from 
hole  through  lack  of  tam])ing:  or 
stemmlm;'. 

4  Explo>ives  not  being  distinguished 
from  the  ruck,  due  to  the  color  of 
the  wrapper. 

5  Picking  or  loosening  the  muck  pile 
by  blows  from  the  jiick  instead  of 
u>ing  a  hoeing  or  raking  motion. 

b  Capi);ng  fuses  at  face  and  caps  be¬ 
ing  dropped  unnoticed. 

►  Suggested  Preventative: 

Fusk  Blastixo:  When  loading  a 
round,  all  exj)losives  should  be  piled 
neatly  on  a  smooth  surface.  Any  ex¬ 
plosive  remaining  after  the  loading  is 
completed  should  be  returned  to  the 
exjtlosive  magazines.  Stemming  or 
tanij)ing  should  always  be  used,  not 
only  to  increase  the  efficiency  of  the 
blast,  but  also  to  prevent  the  exi)lo- 
sive  from  being  blown  or  pulled  from 
the  hole. 

When  loading  a  round,  always  split 
all  sticks  of  dynamite,  except  that 
used  fV)r  the  primer.  Force  each  stick 
into  the  hole  (except  the  primer), 
thereby  expanding  the  explosive  and 
filling  the  hole.  This  increases  the 
efliciency  of  the  blast  and  pr<!vents 
the  explosive  from  being  pulled  out. 

All  dynamite  should  come  wrai)ped 
in  red  wrappers^,  and  tamping  or 
stemming  should  be  put  in  white  shells. 
This  makes  the  dynamite  easy  to  see 


Francisco,  Calif.  I’htlins  Dodge  < 

conclude  their  treatment  of  this  im¬ 
portant  subject  of  safety  in  blasting 
with,  a  discussion  of  seven  additional 
typical  and  dangerous  mishaps,  which 
are  presented  i)t  the  following  para¬ 
graphs: 

LCCIDENTS 

Explosives  in  the  Muck  Pile 

in  the  broken  rock.  Where  the  rock 
being  blasted  is  of  a  red  color,  .-o.iie 
other  contrasting  and  conspic  nous 
color  c!Ui  be  used  for  wrapi)ing  the 
dynamite. 

All  fuse  >h(tuld  be  capped  at  a 
central  magazine.  It  is  poor  )irac- 
tice  to  cap  fuses  at  the  face,  as  some 
of  the  loose  blasting  caj)s  may  be 
left  on  the  floor  of  the  drift. 

Ei.kctkio  Blastixc:  All  blasting 
wires  should  be  removed  from  tin* 
muck  pile  as  soon  as  discovered  and 
examined  for  live  blasting  caps.  The 
safety  primer  is  less  dangerous  in  a 
muck  idle  than  a  live  primer,  because 
it  has  no  dynamite  in  connection  with 
it,  and  the  bla  ting  cap  is  protected 
to  a  great  extemt  by  the  wooden 
block  into  whicli  it  is  fastened. 

XIII 

Explosives  Coming  Into 
Contact  With  Heat 

^Possible  Causes: 

1  Deliberate  placing  of  the  explosive 
in  the  flame  of  lamp. 

2  Carrying  explosiv'es  uncovered  and 
unprotected. 

liirge  iiiatiiifiK  t  iii-cr  of  i‘X|il(>8iv<>s 
slates  :  “We  supply  dyiiaiiiites  in  risJ  shells 
only  when  su  specilied  on  orders.  We  have 
a  numher  of  custoiners  who  d<‘sire  re<l  shell, 
although  in  percentage  of  total  volume  this 
is  weli  helow  .'i  per  cent  of  the  total.  Keu 
shells  are  sometimes  desired  for  easier 
identification  in  case  of  tlieft  and  at  other 
times  to  facilitate  locating  powder  in  the 
material  shot,  in  case  of  a  missed  hole. 
Ked  wrappers  arc  standard  for  our  black 
pellet  powders,  as  well  as  for  some  of  our 
competitors’  pellet  powders. ’’ — EniTOti. 


Safclg  Engineer, 

.'oryurution,  Morcnci  Dranch,  .iri:ona 

3  Improper  or  insecure  placing  of 
the  lamp  while  loading  at  the  face, 
and  the  lamp  dropping  on  the  ex- 
plo.sive. 

4  Accidental  t)a.s.sing  of  the  explosive 
through  the  tlanie  of  the  lamp. 

5  Using  open  lights  in  an  explosive 
magazine. 

6  Smoking  while  handling  explosives. 

►Suggested  Preventative: 

Flsk  Blastixu:  Xo  person  should  be 
allowed  to  handle  explosives  until  that 
person  has  been  thoroughly  instructed 
in  the  safe  standard  practices  by  a 
competent  instructor  and  has,  by  ac¬ 
tual  denion.stration,  jiroved  that  he  is 
thoroughly  competent  to  handle  them. 

Xo  person  should  evc'r  be  allowed  to 
go  around  any  place  where  exiilo-ives 
are  used  without  first  being  cautioned 
about  the  dangers  arising  from  the 
careless  handling  of  them. 

All  explosives  should  be  transported 
in  a  fireproof  or  a  tire-resisting  re¬ 
ceptacle.  Cars  used  in  handling  them 
must  be  properly  insulated  again.-?t 
electric  current  and  tire. 

When  loading  at  a  face,  the  lamp 
should  be  so  hung  or  placed  as  to 
make  it  impossible  for  it  to  come  in 
contact  with  the  explosives  through 
falling  from  its  support. 

Vapor-jiroof  incandescent  lamps, 
properly  fused,  with  all  wiring  in 
conduit,  should  be  the  only  type  used 
in  an  explosive  magazine.  The  use 
of  electric  storage-battery  cap  lamps 
greatly  minimizes  the  chances  of  ex¬ 
plosives  coming  in  contact  with  open 
flames. 

Smoking  must  be  prohibited  when 
handling  explosives  or  when  in  or 
around  explosive  magazines;  also  when 
assisting  in  the  transi>ortation  of  ex¬ 
plosives. 

Elbxitric  Blasting  :  Where  the  safety 
primer  is  used,  the  blasting  cap  is 
almost  entirely  covered  with  wood  or 
some  other  non-explosive  material 
which  makes  the  caps  comparatively 
safe  to  handle.  This  covering  also 
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protects  the  cap  against  premature 
explosions  caused  by  coming  in  con¬ 
tact  with  the  flame  of  a  lamp,  by  drop¬ 
ping,  or  by  friction  with  the  rock 
during  transportation. 

XIV 

Blasting  Cap  Exploding 
While  Capping  Fuse 

^Possible  Causes: 

1  Not  using  the  proper  tools  for 
crimping. 

2  Rough  handling. 

►Suggested  Preventative: 

Fuse  Blasting:  All  fuses  should  be 
capped  in  a  central  magazine  and 
only  standard  tools  or  equipment,  ap¬ 
proved  by  the  manufacturers  of  ex¬ 
plosives,  should  be  used  for  this  pur¬ 
pose.  The  teeth,  a  knife,  rock,  or 
other  makeshift  device  should  never 
bo  employed. 

When  inserting  the  fuse  into  the 
blasting  cai),  be  sure  that  the  fuse  is 
squarely  cut  off.  Insert  it  in  the  cap 
so  that  it  just  comes  into  contact 
with  the  fulminate.  Never  force  it 
into  place. 

Avoid  the  rough  handling  of  blast¬ 
ing  caps  at  any  time.  They  are  vein' 
sensitive  to  either  shock  or  friction. 

Electric  Blasting:  The  use  of  elec¬ 
tric  blasting  eliminates  the  necessity 
of  capping  fuse,  as  it  is  more  con¬ 
venient  to  secure  electric  detonators 
already  made  up. 

XV 

Stepping  on  Blasting  Cap 
or  Otherwise  Coming 
Into  Contact  With  Explosives 
While  Working 

►Possible  Causes: 

1  Allowing  loose  blasting  caps  to  be 
taken  from  the  magazines. 

2  Cutting  blasting  cap  from  fuse  so 
that  the  fuse  could  be  used  for 
other  purposes. 

3  Improperly  or  insecurely  crimping 
blasting  cap  to  the  fuse  so  that  it 
falls  off. 

4  Encountering  a  blasting  cap  from 
a  primer  that  has  failed  to  explode. 

5  Capping  fuses  at  other  places  than 
at  the  magazines. 

6  Not  requiring  men  to  return  unused 
explosives  to  the  magazines. 

7  Drawing  explosives  from  a  maga¬ 
zine  without  orders  from  the  boss. 

8  Hiding  explosives  with  the  inten¬ 
tion  of  using  later. 

►Suggested  Preventative: 

Fuse  Blasting:  All  fuses  should  be 
capped  at  a  central  magazine.  No 
loose  blasting  caps  should  bo  a’ lowed 


to  be  taken  from  a  magazine.  Ex¬ 
plosives  should  be  issued  only  upon 
written  orders  of  the  boss  or  other 
authorized  persons. 

Capped  fuses  in  the  magazine  should 
be  inspected  from  time  to  time  to 
make  sure  that  they  have  been  prop¬ 
erly  and  securely  crimped  to  the  fuse. 

Explosives  should  be  transported  in 
suitable  sacks  or  other  containers  so 
that  they  cannot  be  dropped,  unno¬ 
ticed,  during  transportation. 

All  unused  explosives  must  be  re¬ 
turned  to  the  magazines  at  once.  Many 
men  are  injured  by  stepping  on  blast¬ 
ing  caps  carelessly  dropped  in  the 
drifts,  or  by  coming  in  contact  with 
explosives  hidden  behind  timber  and 
in  other  places.  It  is  important  that 
exjilosives  be  handled  throughout  their 
course  from  the  main  storage  magazine 
to  the  working  face  upon  written  or¬ 
ders  only. 

Electric  Blasting:  It  is  important 
that  the  same  precautions  that  gov¬ 
ern  fuse  blasting  be  followed  when 
handling  electric  primers.  The  safety 
primer,  because  of  its  protective  cov¬ 
ering,  is  less  hazardous  to  handle  than 
the  live  primers  and  the  bare  blasting 
caps. 

XVI 

Explosives  Going  Oil 
While  Handling  Broken  Rock 

►Possible  Causes: 

1  Excess  explosive  left  on  the  floor 
of  a  shrinkage  stope  or  other  work¬ 
ing  place  after  loading  holes. 

2  Explosives  left  in  boulders  due  to 
cut-off  holes. 

3  Excessive  number  of  holes  drilled 
in  a  shrinkage  stope. 

4  Holes  firing  out  of  rotation  due  to 
improper  trimming  of  the  fuses. 

5  Not  using  tamping,  and  explosives 
dropping  from  vertical  holes. 

►Suggested  Preventative: 

Fuse  Blasting:  In  drilling  in  a 
shrinkage  stope,  the  boss  should  cheek 
the  miners  to  see  that  there  is  the 
proper  amount  of  burden  upon  each 
hole,  so  that  one  hole  does  not  have  a 
tendency  to  cut  oft'  an  adjacent  hole, 
thus  allowing  loose  explosive  to  get 
into  the  broken  rock  of  the  stopve  or 
in  holes  in  the  larger  rocks. 

When  loading  holes  in  a  shrinkage 
stope,  all  explosives  should  be  care¬ 
fully  piled  on  a  smooth,  tight  floor;  a 
plank  flooring  should  be  built  for  this 
purpose.  Explosives  scattered  around 
a  stope  are  likely  to  be  lost  in  the 
crevices  between  the  rocks. 

Always  use  two  sticks  of  tamping  or 
stemming  in  all  holes  and  tamp  tight¬ 
ly  in  place  so  as  to  prevent  the  ex¬ 
plosive  from  dropping  from  the  holes. 
Miners  must  be  thoroughly  instruct¬ 


ed  in  the  proper  method  of  trimming 
their  fuses  so  as  to  insure  that  they 
will  fire  in  the  proper  rotation.  The 
order  of  spitting  alone  is  not  sutficient 
to  insure  the  proper  rotation. 

Electric  Blasting:  The  greatest  dan¬ 
ger  that  arises  from  encountering  ex¬ 
plosives  in  a  muck  pile  is  from  an. 
unexploded  primer.  If  electric  blast¬ 
ing  is  used,  all  detonators  are  ignited 
at  the  same  time,  and  even  though  one 
hole  cuts  another  off,  the  primer  will 
still  explode. 

Inasmuch  as  in  the  safety  primer 
the  blasting  cap  is  covered  with  wood, 
it  is  less  liable  to  be  set  off  by  the 
movement  of  the  broken  rock,  and 
should  it  explode,  it  will  do  less  dam¬ 
age  than  a  live  primer. 

In  shooting  out  pillars  in  heavy 
ground  with  electric  blasting  all  holes 
can  be  shot  instantaneously.  This 
system  has  been  found  to  give  a  good 
shattering  effect  to  the  rock  and  is 
an  advantage  from  a  safety  standpoint 
over  progressive  blasting.  With  pro¬ 
gressive  blasting  of  pillars  the  first 
few  holes  going  off  will  often  weaken 
the  pillar  to  such  an  extent  that  it 
crushes  and  cuts  off  many  of  the 
remaining  holes  before  they  have  shot, 
thus  leaving  an  excess  of  explosive  in 
the  broken  rock. 


XVII 

Explosives  Going  Oif 
While  Burning  Trash 

►Possible  Causes: 

1  Explosive  boxes  not  cleaned  out. 

2  Pajier  from  empty  dynamite  boxes 
having  dynamite  left  in  it. 

3  Dynamite  concealed  in  sawdust 
from  empty  boxes. 

4  Explosives  remaining  in  timber  that 
has  been  shot  out. 

5  Carelessness  in  letting  explosives 
get  on  the  floor  of  explosive  maga¬ 
zines. 

6  Failure  to  inspect  empty  cap  ear- 
tons  or  cap  boxes. 

►Suggested  Preventative: 

Fuse  Blasting:  Great  care  must  be 
taken  in  dis])osing  of  trash  from  explo¬ 
sive  magazines.  All  papers  must  be 
carefullly  folded  and  the  sweepings 
carefully  inspected  for  blasting  caps. 
The  bench  upon  which  fuses  are 
capped  should  be  tightly  made  and 
should  have  a  raised  beading  entirely 
around  the  top  of  it.  The  magazines 
should  be  provided  with  a  lock,  and 
only  authorized  persons  should  be  al¬ 
lowed  in  them.  They  should  be  kept 
scrupulously  clean,  regardless  of  the 
amount  of  explosives  stored.  As 
dynamite  is  removed  from  the  boxes, 
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the  paper  lining  should  be  tightly 
folded.  The  sawdust  should  be  passed 
through  a  screen  of  not  greater  than 
^-in.  mesh  to  catch  any  powder  con¬ 
cealed  in  it.  All  empty  blasting-cap 
cartons  in  which  electric  blasting  caps 
are  shipped  must  be  torn  apart  and 
folded.  Empty  cap  boxes  should  be 
opened  and  inspected  for  caps. 

All  timber  salvaged  from  the  mine, 
especially  that  from  repair  work, 
should  be  carefully  examined  for  un¬ 
exploded  primers  or  sticks  of  dyna¬ 
mite  that  were  placed  in  it  to  blast  it 
out. 


XVIII 

Bomb  Falling  Down  a  Chute  and 
Exploding  on  the  Level  Below 


switch  through  the  use  of  “0”  delay 
blasting  caps.  This  method  prevents 
one  shot  from  dislodging  a  bomb  in  an 
adjacent  chute. 

When  using  the  safety  primer,  the 
primer  is  tied  to  the  outside  of  the 
bomb.  When  making  up  a  safety 
primer  for  bombs,  the  blasting  cap  is 
not  brought  closer  than  ^  in.  to  the 
end  of  the  plug.  Thus  the  blasting 
cap  is  entirely  surrounded  by  the 
wooden  plug  and  is  thoroughly  pro¬ 
tected,  inasmuch  as  the  bare  cap  can- 


come  in  contact  with  any  othernot 
object  while  it  is  being  placed  in  the 
chute. 

Special  clips  or  some  other  similar 
device  should  be  placed  on  the  timber 
at  the  entrance  to  the  chute.  The  lead 
wires  are  then  so  fastened  to  these 
clips  that,  should  the  bomb  fall,  the 
weight  of  the  bomb  would  pull  the  lead 
wires  out  of  the  clips  and  thus  break 
the  electrical  circuit.  The  breaking  of 
the  electrical  circuit  prevents  the  bomb 
from  exploding. 


V  T  T 

A  Novel  Blasting  Cap  Dispenser 


^Possible  Causes: 

1  Movement  of  rock. 

2  Bomb  insecurely  placed. 

3  Spitting  the  fuse  before  placing  the 
bomb,  resulting  in  hurried  work, 
causing  insecure  placing  of  the 
bomb  due  to  the  vision  being  ob¬ 
scured  by  the  smoke. 

4  Too  frail  a  blasting  stick  used. 

5  Bombs  insecurely  tied  to  the  blast¬ 
ing  stick. 

6  Bombs  being  loosely  made  and 
thereby  falling  apart. 

^Suggested  Preventative: 

Fuse  Blasting:  Bombs  should  be 
securely  made  by  tying  the  sticks  of 
dynamite  tightly  together  in  at  least 
two  places  with  good  strong  twine. 
The  fuse  must  never  be  used  for  tying 
them.  The  primer  should  be  placed  in 
the  center  of  the  bomb  to  prevent  it 
from  coming  in  contact  with  the  tim¬ 
ber  or  rock  lining  of  the  chute.  The 
fuse  should  never  be  spit  before  plac¬ 
ing  the  bomb  in  the  chute,  as  the 
smoke  from  the  burning  fuse  obscures 
the  vision.  A  fuse  long  enough  to 
reach  from  the  hang-up  to  the  door  of 
the  chute  should  be  used,  even  though 
it  is  necessary  to  prepare  a  special 
fuse  for  each  bomb.  It  should  not  be 
necessary  to  say  that  a  person  should 
never  crawl  inside  of  a  hung-up  chute 
to  place  a  bomb  or  to  light  the  fuse. 

Electric  Blasting  :  With  electric 
blasting,  one  end  of  the  lead  wires  can 
be  attached  to  the  leg  wires  of  the 
primer  of  the  bomb  before  the  bomb 
is  placed.  Sufficient  time  can  then  be 
taken  to  place  the  bomb  where  it  will 
do  the  most  good.  At  the  .same  time 
it  can  be  placed  securely  in  the  chute. 
With  this  practice  there  is  always  suf¬ 
ficient  time  for  the  chute  blaster  to  get 
in  the  clear  before  firing  the  bomb. 
Any  number  of  chutes  can  be  blasted 
simultaneously  from  the  same  firing 


ORDERLY  HANDLING  and 
storage  of  blasting  caps  in  the 
fuse  preparation  room  is  of 
paramount  importance  if  accidents  are 
to  be  avoided  and  the  production  of 
fuses  is  to  be  speeded  up.  To  leave 
blasting  caps  unprotected  on  the  table 
or  bench  is  dangerous,  as  a  tool 


dropped  accidentally  might  easily 
cause  one  to  explode.  To  make  such 
an  occurrence  impos.sible,  the  research 
department  of  Anaconda  Copper  Min¬ 
ing  Company,  Butte,  Mont.,  developed 
and  installed  in  all  fuse  rooms,  under¬ 
ground  and  on  the  surface,  the  novel 
blasting  cap  dispenser  shown  in  the 
accompanying  sketch. 

Constructed  entirely  of  wood  and 
lined  with  fiber  segments  at  points 
subject  to  wear,  the  device  contains  a 
storage  chamber,  accessible  through  a 
small  hinged  door,  and  a  trip  mechan¬ 


ism.  The  hopper-like  bottom  of  the 
storage  chamber  is  formed  by  two  tri¬ 
angular  pieces  of  fiber  on  the  front 
and  end  walls  of  the  box.  The  piece 
on  the  end  wall  is  provided  with  a 
fiber  guide  hinge.  Withdrawal  of 
blasting  caps  is  accomplished  by  a 
simple  trip  mechanism  in  the  lower 


part  of  the  box,  which  consists  of  a 
wooden  lever  held  by  a  brass  pin. 

As  will  be  seen,  the  caps  leave  the 
hopper  of  the  storage  chamber  through 
the  slot  in  the  arched  head  of  the 
rocker  and  roll  onto  the  flat  extension 
of  the  rocker,  whence  they  are  removed 
as  wanted.  Clogging  of  caps  in  the 
storage  chamber  can  be  avoided  by 
actuating  periodically  the  lever  extend¬ 
ing  from  the  feed  chamber,  which  in 
turn  operates  the  fiber  guide  held  by 
the  guide  hinge  on  the  end  wall  and 
thus  stirs  up  the  caps  in  the  chamber. 


Sketch  of  construction  detail  of  blasting  cap  dispenser  made  entirely  of  wood 
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Remote  mine  with  marginal  ore 
earns  profit  milling  100  tons  per 
day  by  amalgamation,  with  92 
per  cent  recovery 


Assistant  Kditnr 


yri  THE  SOUTHERN  BORDER 

/  \  of  Quartzburg,  on  Granite 
Creek,  about  35  miles  north- 
^  JL  cast  of  Boise,  Idaho,  Talache 
Mines,  Inc.,  is  operating  the  largest 
lode  mining  property  in  the  Boise 
Basin — the  well-known  Gold  Hill  mine. 
Though  a  comparatively  modest  pro¬ 
ducer  of  gold,  the  enterprise  is  note¬ 
worthy  in  that  operations  are  con¬ 
ducted  on  a  profitable  basis  despite 
handicaps  such  as  marginal  ore  values 
combined  with  a  moderate  daily  pro¬ 
duction  and  remoteness  of  locality. 

Development  of  the  mine  started  as 
early  as  1864,  two  years  after  the 
discovery  of  the  gold  placers  in  the 
Basin,  and,  with  the  exception  of 
periods  of  idleness  from  1900  to  1908 
and  1926  to  1927,  it  has  produced 
steadily  ever  since.  The  present  com¬ 
pany  acquired  control  of  the  property 
in  1927,  and  immediately  began  a 
comprehensive  development  program, 
which  culminated  with  the  erection  of 
a  mill  in  1929.  This  mill  and  the 
entire  surface  plant  were  completely 
destroyed  by  a  forest  fire  in  1931. 
After  this  event,  operations  were  con¬ 
ducted  on  a  modest  scale,  with  ac¬ 
tivities  confined  chiefly  to  underground 
development,  until  a  contract  was  en¬ 
tered  into  with  the  Harris  Mining  Cor¬ 
poration  late  in  1934.  This  resulted 
in  an  increase  in  the  scale  of  opera¬ 
tions  from  30  to  100  tons  a  day,  and 
the  provision  of  a  larger  surface 
plant,  including  a  modern  100-ton 
mill.  The  contract  expired  in  October, 
1935,  and  since  then  all  operations 
have  been  carried  on  by  the  present 
company. 

In  its  geology,  the  Quartzbui^  min¬ 
ing  area  is  interesting.  The  country 
rock  is  granite  into  which  have  been 
intruded  diorite  and  rhyolite  por¬ 
phyry  dikes.  Numerous  parallel  rhyo¬ 
lite  ^kes  crop  out  across  a  width  of 
half  a  mile  or  more,  and  several  older 
diorite  porphyry  intrusives  occur  ap¬ 
proximately  parallel  to  the  rhyolite 
dikes,  striking  slightly  north  of  east 


AMALGAMATION  MILL  of  Talache 
Mines,  Inc.,  at  its  Gold  Hill  property 
at  Quartzburg,  Idaho.  Its  capacity  is 
100  tons  of  ore  per  day 


in.  The  quartz  was  itself  fractured 
by  later  minor  faulting  and  became  a 
matrix  for  later  mineralization  by 
native  gold  and  lead-bismuth  sulphide. 
The  association  of  gold  with  lead- 
bismuth  is  intimate,  but  the  gold  is 
entirely  free.  Bismuth  is  considered 
the  indicating  mineral.  In  view  of  the 
fact  that  the  values  are  all  concen¬ 
trated  in  small  seams  and  the  adja¬ 
cent  country  rock  is  practically  bar¬ 
ren,  elaborate  sampling  is  necessary 
and  small  prospect  drifts  must  fre¬ 
quently  be  driven  from  the  sides  of 
tne  stopes  to  determine  the  limit  of  the 
ore.  Present  practice  calls  for  an 
average  of  30  samples  a  day. 

The  mine  has  been  developed  to  a 
depth  of  1,265  ft.  The  ore  is  hoisted 
through  the  two  compartments  of  the 
shaft  in  19-cu.ft.  end-dump  cars  rest¬ 
ing  in  cages  operated  by  a  double¬ 
drum  hoist  direct-connected  to  a  150- 
hp.  motor.  Intermediate  levels  are 
maintained  at  100,  250,  400,  500,  600, 
700,  900,  1,100,  and  1.265  ft.  The 
greater  part  of  the  ore  treated  at  the 
mill  is  mined  from  orebodies  under 
exploitation  on  the  700,  900,  and 
1,100  levels.  Development  drifts  are- 
4x7^  ft.  inside  the  timber,  and 
blocked-out  ore  is  mined  exclusively 
by  square-set-and-fill  stoping.  Under 
this  method,  barren  ground  can  be 
left  in  place  and  much  of  the  waste 
can  be  sorted  out  in  the  stopes  and 
used  for  Ailing. 

A  departure  from  standard  practice 
is  the  use  of  the  stope  raise  set  ex¬ 
plained  in  an  accompanying  sketch. 
To  provide  greater  safety  for  the  men, 
better  access  to  the  water  and  air 
lines,  and  speed  up  delivery  of  mate¬ 
rials,  the  manway  is  carried  10  in. 
longer  than  is  usually  the  practice. 
The  boarded  timber  slide  effectivdy 
separates  and  protects  men  and  equip- 


HEADFRAME  and  crushing  plant  at 
the  Gold  Hill  mine,  at  Quartzburg. 
The  property  hos  been  developed  to 
a  depth  oi  1,265  ft. 


with  a  dip  of  75  to  80  deg.  northwest. 
A  younger  rhyolite  dike  strikes  across 
the  older  formations  at  an  acute  angle. 

The  orebodies  occur  in  an  area  from 
200  to  300  ft.  in  width,  which  consti¬ 
tutes  a  shear  zone  or  system  of  frac¬ 
tures  striking  N.  52  deg.  E.,  diagonal¬ 
ly  across  the  porphyry  dikes,  and  dip¬ 
ping  on  an  average  of  80  deg.  south¬ 
east.  The  shear  zone  is  composed  of 
a  system  of  fractures  and  planes  of 
faulting,  and  these  shattered  zones  de¬ 
fine  the  stopes,  which  vary  in  width 
from  3  to  40  ft.  Due  to  the  shearing 
having  an  opposite  dip  to  the  dikes, 
the  orebodies  rake  east,  and  some  have 
quite  a  strong  rake. 

Within  the  shear  zone  the  area  has 
been  subjected  to  much  minor  fault¬ 
ing,  striking  both  with  the  shearing 
and  across  it.  Quartz  was  the  first 
mineralization  and  filled  the  fractures 
and  fissures,  some  of  which  are  hair¬ 
like,  and  few  exceed  a  width  of  1  to  3 
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AMALGAMA¬ 
TION  accounts 
for  the  recovery 
of  92  per  cent 
of  the  precious 
metal  in  the 
Gold  Hill  ore 
treated  by  this 
flowsheet 


Coarse-ore  bin;  100  tons’  capacit*' 

Coarse -ore  feeder 

Grizzly 

Jaw  crusher:  10x20-in.  Traylor 
Dry  elevator 

Fine-ore  bin;  145  tons’  capacity 
Fine-ore  conveyor 
liall  mill;  8  ft.  x  22  in.  llaidinae 
Screen;  llum-mer  V  32 
Traps 
Distributor 
Amaluamation  plates 
Amalgamation  plates;  regrind  circuit 
Amalgam  traps 
Wilfley  rouglier  tables 
Wilfley  slime  tables:  regrind  circuit 
Ball  mill;  4x3-ft.  Denver  Kngineering 
Works 

Wilfley  sand  pump 

Mullers 

Ketort 

Melting  furnace 


TcffYs 


6lag  Bar - Regrind 

To  regrind  -  Cone.  ■, 

- Amalgam 


ment  in  the  ladder  compartment.  These 
sets  as  well  as  the  regular  square  sets 
are  made  from  framed  round  timber. 

Drilling  in  the  stopes  is  done  with 
Ingersoll-Rand  wet  stopers  and  Gard- 
ner-Denver  jackhammers  using  1-in. 
octagon  and  %-in  hexagonal  hollow 
drill  steel  respectively.  Mounted  and 
unmounted  G-D  jackhammers  are 
used  in  all  drifting  operations,  except 
in  places  where  the  ground  is  hard. 
In  such  formations  a  G-D  drifter  is 
used.  Square-sets  used  in  the  stopes 
measure  7x5x5  ft.  The  lagging  is  2 
and  3  in.,  the  size  being  determined 
by  the  character  of  the  ground.  All 
stopes  are  filled  with  material  sorted 
out  in  the  stopes  proper  and  waste 
brought  in  19-eu.ft.  end-dump  ears 
from  prospect  drifts  and  the  raises 
run  in  the  walls  of  the  orebody.  Ma¬ 
terials  and  timber  are  handled  by 
small  tugger  hoists.  Powder  consump¬ 
tion  is  from  0.6  to  0.7  lb.  per  dry 
ton  of  ore  mined. 

Because  of  the  acidity  of  the  mine 
water,  pumping  in  short  lifts  is  es¬ 
sential.  For  this  purpose  pumps  are 
maintained  on  the  1,100,  900,  600,  and 
400  levels.  Ventilation  is  mechanical, 
low-pressure  air  generated  by  a  Cop- 
pus  fan  being  directed  to  the  under¬ 
ground  workings  through  a  main  pipe 


measuring  26  in.  in  diameter.  Air 
for  the  drills  and  tugger  hoists  is  fur¬ 
nished  by  a  G-D  770-cu.ft.  compressor 
driven  by  a  150-hp.  synchronous  mo¬ 
tor.  Minor  repairs  are  made  at  the 
combination  blacksmith  and  repair 
shop,  and  mine  timbers  are  framed 
in  a  small  building  adjoining  the  hoist 
house.  Electric  power  for  plant  op¬ 
erations  is  obtained  from  the  Grimes 
Pass  Power  Company  at  the  average 
rate  of  slightly  less  than  Ic.  per 
kilowatt-hour. 

The  metallurgy  at  Gold  Hill  is  rel¬ 
atively  simple.  About  92  per  cent  of 
the  values  contained  in  the  ore  is 
recovered  by  amalgamation,  as  shown 
in  the  accompanying  flowsheet.  Ex¬ 
plained  briefly,  the  10-in.  mine-run 
ore  is  hoisted  to  the  surface  in  end- 
dump  ears  and  dumped  into  the  lOG- 
ton  coarse-ore  bin  near  the  headframe. 
From  here  it  is  passed  over  a  steel 
grizzly,  with  bars  spaced  %  in.,  by  a 
pan  feeder,  the  oversize  going  direct 
to  a  ]0x20-in.  Traylor  jaw  crusher 
with  l^^-in.  opening.  Undersize  and 
the  crushed  product  collect  in  the 
boot  of  a  bucket  elevator  discharging 
into  the  145-ton  fine-ore  bin.  The  IV^- 
in.  material  is  then  fed  to  an  8-ft.x22- 
in.  Hardinge  ball  mill  operating  in 
closed  circuit  with  a  Hum-mer  screen 


having  0.0215-in.  openings  (about  35 
mesh),  over  which  the  ball  mill  dis¬ 
charge  is  passed  by  a  bucket  elevator. 
Metallic  gold  is  removed  in  consider¬ 
able  quantity  by  the  hydraulic  trap 
in  the  launder  leading  to  the  wet 
elevator  sump.  Screen  oversize  returns 
to  the  ball  mill,  and  the  undersize, 
after  passing  three  traps,  is  directed 
by  a  distributor  to  four  amalgamation 
plates.  Tailings  go  by  launders 
equipped  with  traps  to  four  Wilfley 
rougher  tables  for  further  treatment; 
and  the  amalgam  scraped  from  the 
plates  at  intervals  is  stored  prior  to 
being  sent  to  the  retort.  Middlings 
from  the  tables  flow  by  gravity  to  a 
belt  drag  cla.ssifier,  which  feeds  a 
Denver  Engineering  Works  4x3-ft.  ball 
mill.  Table  tailings  and  the  classifier 
ov'erflow  go  to  mercury  traps  before 
entering  the  launder  leading  to  the 
waste  dump. 

The  discharge  from  the  regrind  ball 
mill  is  pumped  by  a  1-in.  Wilfley  sand 
pump  to  a  rotating  distributor  feed¬ 
ing  two  amalgamation  plates  similar 
in  size  and  construction  to  the  ones  in 
the  primary  circuit.  Amalgam  is  sent 
to  the  clean-up  room,  and  the  tailings, 
as  in  the  primary  circuit,  pass  through 
traps  to  two  Wilfley  slime  tables. 
Middlings  return  to  the  classifier  feed¬ 
ing  the  sands  to  the  regrind  mill,  and 
tailings  go  to  the  waste  dump  after 
treatment  in  the  mercury  traps  men¬ 
tioned  previously.  The  material  col¬ 
lected  in  the  hydraulic  traps  and  the 
high-grade  cut  taken  from  the  two 
Wilfley  slime  tables  are  treated  in  two 
mullers,  the  amalgam  going  to  the 
clean-up  room  for  treatment  in  a 
standard  retort  and  the  tailings  re¬ 
turning  to  the  classifier  in  the  regrind 
circuit.  The  retort  product  is  melted 
in  an  oil-fired  furnace,  and  the  bars 
are  shipped  to  the  San  Francisco 
Mint.  Slag  is  returned  to  the  re¬ 
grind  mill.  Middlings  from  the  con¬ 
centrating  tables  are  reground  to  clean 
the  liberated  gold  and  to  effect  a  fur¬ 
ther  separation  of  fine  gold  particles. 

The  ore  treated  at  the  mill  assays 
from  $6  to  $8  per  ton  and  the  tailings 
average  0.019  oz.  gold.  Total  milling 
cost  per  ton  is  62c.  Consumption  of 
quicksilver  and  steel  balls  is  0.045  oz. 
and  2.30  lb.  per  dry  ton  respectively. 
Per  cent  recovery  effected  by  the  dif¬ 
ferent  equipment  used  in  the  primary 
and  regrind  circuits  is  as  follows : 
Amalgamation  plates,  24.2;  high-grade 
cut  from  the  two  slime  tables,  22.4; 
hydraulic  traps,  38.7 ;  and  elevator, 
14.7.  Over-all  operating  cost  is  $4.32 
per  ton,  with  stoping  expense  and  ex¬ 
ploration  standing  at  $3  per  ton  and 
$11.36  per  ft.  advanced  respectively. 
An  average  of  115  tons  of  ore  is  milled 
a  day  at  the  present  time. 

A.  H.  Burroughs,  Jr.,  is  president 
and  general  manager  of  Talache 
Mines,  Inc.,  and  J.  H.  Skidmore  is 
superintendent  in  charge  of  operations 
at  Quartzburg. 
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CATAVI,  looking  east — a  birdseye  view.  At  the 
left  is  the  mill  and  beyond  it  the  tailings  pile. 
In  the  upper  right  is  the  "New  Colony" 

PATINO 


—  Leading  Producer  of  Tin 


III..  .  Ore  Concentration  at  Catavi 


D.  C.  Deringer  . . .  and  . . .  John  Payne,  Jr. 

Mill  Huperintendcnt  Chief  Geologist 

Patino  Mines  t(-  Enterprises  Consolidated,  Inc.  Llallagua,  Bolivia 


Unique  in  its  functions  and 
operations,  the  Patino  milliii" 
department  not  only  has  the 
duties  of  operating  a  eon- 
eeniraior,  hut  also  has  a  general  ma¬ 
chine  shop,  a  general  carpenter  shop, 
and  a  foundry  under  its  supem-ision. 
All  construction  at  Gatavi,  Avhich  at 
certain  periods  reaches  rather  large 
jtroportions,  is  handled  by  this  depart¬ 
ment.  General  repairs  to  the  camp 
are  maintained  by  the  mechanical  de¬ 
partment  of  the  mill,  as  is  the  water 
supply.  Fabrication  of  emergency 


items  consumes  a  large  part  of  the 
time  in  the  shops  because  of  the  dis¬ 
tance  of  the  property  from  supply 
sources. 

Ore  is  hauled  in  30-ton  hopper-bot¬ 
tom  railroad  cars  3^  km.  from  Siglo 
XX  sorting  plant  to  the  mill,  being 
Si’s!  weighed  on  railroad  scales  at 
Siglo  XX  and  again  at  Catavi  as  a 
check.  The  ears  are  dumi>ed  directly 
into  a  2,500-ton  mill  bin.  As  received 


the  ore  has  all  passed  a  l2x3-in. 
punched-plate  trommel.  From  the  bin,, 
eight  feeders  deliver  the  ore  onto  two 
30-in.  inclined  conveyors,  which  in 
turn  discharge  into  four  16-mm.  trom¬ 
mels.  Oversize  is  conveyed  by  an  in¬ 
clined  cross  conveyor  back  to  two  sets 
of  57x20-in.  Traylor  rolls.  The  crushed 
product  falls  onto  the  same  belt  can-y- 
ing  the  original  feed,  and  again  passes 
through  the  trommels.  Undersize  goes 
via  a  24-in.  conveyor  over  two  6-mm. 
Leahy  screens,  and  the  undersize  from 
the  latter  is  conveyed  directly  to  a 
3,000-ton  fine-ore  bin.  The  oversize 
passes  to  a  200-ton  bin  ahead  of  the 
secondarj'  crushing  plant.  It  is  plus 
6-mm.  in  size  and  is  crushed  by  two 
sets  of  42xl6-in.  Allis-Chalmers  rolls 


THE  CATAVI  MILL,  seen  irom  a  nearer  point.  The  sorting  plant  at  Siglo  XX,  from 
which  the  tin  ore  is  delivered  to  the  concentrator,  is  312  km.  distant 
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and  one  set  of  55x20-in.  Traylor  rolls 

in  closed  circuit  with  two  6-nim.  Leahy  ~ _ 

screens.  The  minus-6-mm.  product . Tailin^floJ^ 

joins  the  fines  from  the  primary  roll 
section  and  is  distributed  by  an  auto¬ 
matic  tripper  into  the  3,000-ton  bin. 

The  combined  capacity  of  the  crush¬ 
ing  plant  is  130  tons  per  hour,  and 
the  gravity  concentrating  section  of  (| 

the  mill  will  handle  92  tons  per  hour.  ToflotaHon  ^ 
The  fine-ore  bin  is  discharged  by 
five  apron  feeders  onto  two  short  belts  (p\ 


Fig.  11  .  .  .  CONCENTRATION  of 
the  tin  ore  at  Catavi  proceeds 
according  to  this  flowsheet.  Tabling 
is  an  important  part  of  the  work. 
Close  sizing  of  the  table  feed  is 
the  secret  here  of  obtaining  high 
recoveries  and  producing  high- 
grade  concentrates 
LEGEND 

1.  1  Receiving  ore  bln 

2.  2  30 -in.  belt  conveyors 

3.  4  4xl0-rt.  trommels 

4.  1  24-in.  return  conveyor 

5.  2  57x20 -In.  roll  crushers 

6.  1  24 -In.  belt  conveyor 

7.  20  6 -mm.  vibrating  screens 

8.  3  20-ln.  belt  conveyors 

9.  1  55x20-ln.  roll  crusher 

10.  2  43xlG-in.  roll  crushers 

11.  1  Tripping  conveyor 

12.  1  Fine-ore  bln 

13.  1  Mill-bead  conveyor 

14.  1  Main  bucket  sampler 

15.  2  Mill  head  conveyors 

IG.  IG  3-mm.  vibrating  screens 

17.  4  Drag  classifiers 

18.  8  1-mm.  vibrating  screens 

19.  2  Bucket  elevators 

20.  1  Disk  sampler 

21.  3  43xlG-ln.  roll  crushers 

22.  5  Coarse  Jigs 

23.  6  Fine  Jigs 

24.  G  Willlev  pumps 

25.  2  4xl0-ft.  rod  mills 

26.  4  5xl0-ft.  rod  mills 

27.  3  6-ft.  Dorr  classifiers 

28.  6  3-ft.  Dorr  classifiers 

29.  1  3-ft.  drag  classifier  for  concentrates 
1  30.  1  Belt  conveyor  and  bin 

I  31.  2  IG-ft.  bowl  classifiers 
I  32.  10  Fahrenwald  classifiers 
1  33.  24  6-ft.  Fahrenwald  cones 
T  34.  11  S-ft.  Fahrenwald  cones 
j  35.  45  Blat-O  tables 
36.  55  Deister-Overstrom  tables 
•  37.  4  30-ft.  thickeners 
38.  4  20-ft.  thickeners 
I  39.  1  75-ft.  thickener 
I  40.  1  120-ft.  thickener 
41.  3  Dorr  classifiers 
I  42.  1  4xl0-ft.  rod  mill 
I  43.  1  GxG-ft.  ball  mill 
T  44.  4  niC  drag  classifiers 
!  45.  2  3-ft.  drag  classifiers 
I  46.  1  Belt  conveyor 
I  47.  5  Wilfley  pumivs 
;  48.  1  Ihinip  house 
4!).  i:;  Biuldles 


i  !  To  fhiaHonK  Qj 


f /of a  f ion 


To  fki-afion 


V,  To  waier  tanks 


To  faiting  pond 


that  feed  onto  a  20-in.  inclined  con¬ 
veyor  equipped  with  a  Merrick 
Weightometer.  Weights  as  indicated 
are  used  for  daily  metallurgical  calcu¬ 
lations,  but  are  finally  corrected  to 
agree  with  those  of  the  railroad.  At 
the  head  of  the  20-in.  conveyor,  an 
automatic  sampler  cuts  a  sample  every 
30  seconds,  which  passes  through  a 
sample  tower  consisting  of  a  barrel 
mixer  followed  by  two  sets  of  labora¬ 
tory  rolls  in  series,  and  finally  onto 


^ . 


[  Clear  wafvro_\/erflo_w _ y,' 


Note;-  The  relafiyre  postHon  of  all  equipment  shown  in  Hiis  flowsheet  is 
the  same  as  in  the  mill  itself  Where  one  floor  is  atirect/y  abo\^e 
another  the  plan  view  has  been  lengthened  for  clarity 
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a  Sullivan  disk  sampler,  where  four 
final  samples  are  taken.  The  mine  gets 
one  sample  and  the  mill  three  samples. 
Over  a  month  the  four  samples  will 
check  within  0.05  per  cent  Sn,  which 
is  well  inside  the  limits  of  tolerance 
for  assaying  and  sampling.  Moisture 
samples  are  taken  from  each  trainload 
of  ore  as  it  leaves  the  mine  sorting 
plant  and  again  as  the  ore  is  being 
discharged  into  the  mill  bins  at  Catavi. 
These  two  moisture  samples  must,  and 
usually  do,  check  closely.  Thus  the 
mine  has  at  all  times  a  complete  check 
on  weights  and  assays  of  the  mill  feed. 
It  has  the  privilege  of  challenging  at 
any  time  the  figures  reported  by  the 
mill. 

After  passing  the  sampler  men¬ 
tioned  the  ore  is  split  into  two  parts, 
each  going  by  a  16-in.  conveyor  to  two 
banks  of  four  Leahy  screens  with 
3-mm.  Ton-Cap  screen.  Water  is 
added  for  the  first  time  on  these 
screens.  Oversize  is  sent  by  launder 
to  six  double-compartment  cup-dis¬ 
charge  jigs,  which  make  a  concentrate 
for  flotation  and  a  tailing  that  is  ele¬ 
vated  to  two  banks  of  four  Leahy 
3-mm.  screens.  These  screens  are  in 
closed  circuit  with  three  sets  of  42x16- 
in.  Allis-Chalmers  rolls,  the  crushed 
product  joining  the  jig  tailings  in  the 
elevator  boot.  The  minus-3-mm.  jig 
tailings  join  the  minus-3-mm.  prod¬ 
uct  from  the  original  feed,  and  go 
to  two  dewatering  drag  classifiers,  and 
thence  to  two  banks  of  four  Leahy 
screens  equipped  with  1-mm.  screen. 
Oversize  from  the  latter,  which  is 
minus  3-mm.  plus  1-mm.,  is  laundered 
to  six  double  four-compartment, 
hutch-discharge  jigs,  which  deliver  a 
concentrate  for  flotation  from  the  first 
two  spigots  and  one  containing  con¬ 
siderable  pyrite  from  the  third  and 
fourth.  This  heavy  pyrite  concentrate 
is  tabled  on  the  floor  below  to  clean 
out  some  of  the  silica  included  with  the 
pyrite.  The  jig  tailings  are  dewatered 
in  six  duplex  Dorr  classifiers,  which 
discharge  their  sand  into  the  scoop 
boxes  of  four  5xl0-ft.  and  two  4x10- 
ft.  Allis-Chalmei’s  rod  mills.  These  six 
mills  being  insufficient  to  handle  the 
grinding  load,  a  portion  of  the  fine  jig 
tailings  is  bypassed  to  two  grinding 
mills  in  the  slime  section.  These  are 
on  the  lower  floor  of  the  mill,  and, 
with  the  tables  serving  them,  consti¬ 
tute  a  separate  concentrating  unit. 

All  rod-mill  grinding  is  in  open  eir- 


Fig.  12  .  .  .  FLOTATION  is  used  at  the 
Catavi  mill  to  remove  sulphides  from  the 
gravity  concentrates,  thereby  to  ovoid 
smelter  penolties  on  excess  sulphur  and 
base  metals  and  to  lessen  the  cost  of  freight 
and  treatment  per  ton  of  tin  contained. 
The  flowsheet  of  the  flototion  plont  and  the 
arrangement  of  the  lotter  are  shown  here 


LEGEND 

1.  Concentrates  from  Gravity  Mill 

2.  1  Scales 

3.  Hoist  and  cage 

4.  1  Bin  for  flotation  heads 

5.  1  Apron  feeder 

6.  1  5x10  ft.  rod  mill 

7.  8  Macintosh  flotation  cells 

8.  1  Pilot  table  for  sulphides 

!t.  1  Pilot  table  for  concentrates 

10.  4  Ileturn  pumps 

11.  1  Concentrate  launder  to  thickener 

12.  1  50-ft.  thickener 

13.  1  Oliver  Alter 

14.  3  Bins  ahead  of  dryers 

15.  3  Lowden  dryers 

Hi.  Dry  tin  concentrate  in  warehouse 
17.  Sacked  tin  concentrate  to  railroad 


cuit  and  is  done  wet  to  prevent  over¬ 
sliming.  Discharge  from  the  rod  mills 
is  laundered  to  four  4-in.  Wilfley 
pumps  that  elevate  the  pulp  to  the 
launders  carrying  minus-l-mm.  prod¬ 
uct  from  the  previously  mentioned 
screens  to  two  16-ft.  bowl  classifiers, 
which  separate  the  200-mesh  slimes 
from  the  sands. 

The  sand  from  the  bowl  classifiers 
is  laundered  to  eight  (modified) 
Fahrenwald  classifiers,  where  seven 

products  are  made,  having  the  ap¬ 
proximate  screen  analysis  given  in 
Table  XI.  The  overflows  from  the 

Table  XI — Screen  Analysis  of 
Product  of  Fahrenwald  Classifiers 

Product  ’  *  W,  Mesh 

Spigot  No.  1 .  -t-  28 

Spigot  No.  2 .  —  28  -1-35 

Ppigot  No.  3 .  —  35  -f-  48 

Spigot  No.  4 .  —  48  -f-  65 

Spigot  No.  5 .  —  65  -j-100 

Spigot  No.  6 .  -100  -fl50 

Cone  imderflow .  —150  -j-200 


cones  of  the  Fahrenwald  classifiers 
and  bowl  classifiers  are  combined  to 
form  the  feed  of  the  slime  section. 
This  is  80  per  cent  minus-240  mesh. 

Twenty-eight  tables  handle  the 
seven  sand  products  on  the  first 
tabling.  Tables  treating  the  first  spigot 
product  make  a  concentrate  for  flota¬ 
tion  and  a  tailing  that  is  reground  in 
the  six  rod  mills  previously  mentioned. 
The  second  spigot  product  is  tabled  to 
make  a  concentrate  for  flotation,  a 
middling  for  re-tabling,  a  second  mid¬ 
dling  which  is  sent  back  for  re-grind, 
and  a  waste  tailing.  All  other  tables 


on  the  first  table  floor  make  a  concen¬ 
trate  for  flotation,  a  table  middling 
that  is  re-tabled,  and  a  final  tailing 
which  goes  to  waste.  The  middling  is 
laundered  to  additional  tables  that  in 
turn  make  a  final  tailing,  a  concentrate 
for  flotation,  and  a  middling.  This 
second  middling  is  re-tabled  and  a 
concentrate  produced  from  it. 

All  tailings  are  sufficiently  high  in 
tin  to  warrant  returning  them  to  the 
head  of  the  table  section.  Close  sizing 
of  table  feed  is  the  secret  of  obtaining 
high  recoveries  and  high-grade  concen¬ 
trates  in  tin  milling.  Tabling  and  re¬ 
tabling  of  each  sized  Fahrenwald 
classifier  product  is  kept  separate 
from  all  other  sizes  throughout  the 
several  tabling  operations.  Each  size 
of  product  requires  a  slightly  different 
type  or  depth  of  riffle.  All  sands 
coarser  than  80  mesh  are  treated  on 
Plat-0  tables  equipped  with  the  more 
or  less  standard  Wilfley  riffles,  whereas 
all  products  smaller  than  80  mesh  are 
treated  on  the  Deister-Overstrom  diag¬ 
onal-deck  table. 

To  date,  all  tables  have  been  decked 
with  battleship  linoleum  and  oak 
riffles.  Through  the  co-operation  of 
the  Hewitt  Rubber  Company,  rubber 
decks  and  riffles  are  now  being  tested, 
as  against  former  practice.  Although 
these  tests  have  not  been  in  progress 
long  enough  to  permit  exact  state¬ 
ments  as  to  the  merit  of  rubber  riffles 
and  decks,  the  continuance  of  their  use 
seems  advantageous. 

Overflow  from  the  Dorr  bowl  classi¬ 
fiers,  which  separate  sands  and  slimes, 
is  laundered  to  cone  classifiers,  where 
a  separation  of  plus-  and  minus-400 
mesh  is  made.  The  cone  overflow  is 
thickened  in  Dorr  thickeners.  The 
thickened  pulp  and  the  cone  underflow 
are  kept  separate  during  tabling.  This 
is  another  example  of  classifying  even 
a  minus-150-  or  -200-mesh  product 
prior  to  tabling. 

Four  floors  of  Deister-Overstrom 
slime  tables,  totaling  52,  treat  the  two 
slime  products  to  which  reference  was 
just  made.  The  slime  section  handles 
approximately  50  to  55  per  cent  of 
the  total  tailing  tonnage,  with  sand 
section  tailings  representing  the  re¬ 
mainder.  The  tables  on  the  first  floor, 
sixteen  in  number,  make  a  concentrate 
for  flotation  and  a  tailing.  This  tail¬ 
ing  is  again  tabled,  giving  a  concen¬ 
trate  for  flotation,  a  middling  that  is 
subsequently  re-tabled,  and  a  final 
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the  flotation  section  to  keep  sulphur 
below  penalty  and  the  grade  above 
60  per  cent  tin.  Naturally,  the  grav¬ 
ity  section  must  deliver  concentrates 
sufficiently  low  in  silica  to  allow  the 
flotation  to  function  properly.  Since 
early  in  1935,  thanks  to  changes  in 
flotation  reagents,  practically  no  pen¬ 
alties  have  been  paid  on  sulphur  or 
base  metals. 

After  passing  flotation,  the  cleaned 
tin  concentrates  are  thickened  in  a 
50-ft.  thickener,  whereas  the  sulphide 
froth  containing  most  of  the  im¬ 
purities  is  pumped  to  the  tailing  dam. 
The  thickened  concentrate  is  de¬ 
watered  in  a  6-ft.  Oliver  filter  and 
subsequently  passes  over  Lowden 
driers,  where  the  moisture  content  is 
reduced  to  below  0.80  per  cent  HoO. 
From  the  driers,  the  concentrate 
passes  to  the  concentrate  warehouse, 
is  weighed,  sacked,  and  divided  into 
24-ton  lots.  Every  sack  in  the  lot 
is  stenciled  with  a  “lot’’  number  and 
is  then  ready  for  export. 

Prior  to  1930,  flotation  handled 
only  a  relatively  high-grade  gravity 
concentrate  which  was  much  lower 
in  sulphur  than  that  floated  today. 
The  major  part  of  the  sulphides  went 
into  a  middling  that  was  subsqeuently 
roasted  in  Kauffman  roasters  and 
re-tabled.  This  was  made  necessary 
because  excessive  amounts  of  sulphur 


COARSE  CRUSHING  is  done  in  this  plant  at  the  Catavi  concentrator.  The 
ore.  having  previously  passed  a  IVaxS-in.  punched-plate  trommel,  is  sent 
through  four  trommels  having  16-mm.  screens,  the  oversize  going  to  S7x20-in. 
Traylor  rolls,  seen  here  with  the  cross  conveyors 


tailing  which  goes  to  waste.  The  Mid-  penalties  on  excess  sulphur  and  base 

dUngs  from  the  second  tabling  opera-  metals,  and,  second,  to  raise  the 

tion  go  to  a  series  of  dewatering  grade  of  concentrates  to  lessen  the 

cones,  the  overflow  of  which  is  thick-  cost  of  freight  and  treatment  per  ton 

ened  in  50-ft.  thickeners  and  joins  the  of  tin  contained.  It  is  the  duty  of 

cone  underflow. 

The  third  floor  of  tables  receiving 
the  thickened  pulp  makes  a  concen¬ 
trate,  a  middling  for  re-tabling,  and  a 
final  tailing  to  waste.  The  middling 
produced  from  the  third  floor  of  1927! 

tables  is  re-tabled  on  four  tables,  pro- 
ducing  a  concentrate,  but  the  tailings  i93o! 
are  sufficiently  high  in  tin  to  be  re- 
turned  to  the  head  of  the  third  floor  of  ^^33. 
tables. 

All  tailings  made  in  the  slime  sec¬ 
tion  are  laundered  to  the  buddies 
section.  These  buddies  are  of  the  cen¬ 
ter-discharge  type  and  function  as 
policemen  rather  than  as  concentrat¬ 
ing  units.  Their  contribution  to  the 
over-all  recovery  is  small,  as  may  be 
seen  in  the  data  on  operation. 

Sand  tailing  is  dewatered  in  four 
large  drag  classifiers  of  the  Espe- 
ranza  type.  These  discharge  onto  a 
16-in.  conveyor  belt  that  carries  the 
sands  to  a  500-ton  tailing  bin.  An 
aerial  tram  takes  the  sands  from  the  35. . 
bin  and  automatically  stacks  them  60!! 
along  a  2-km.  line.  Slime  tailings  • 

are  thickened  in  one  120-ft.  and  one  200!! 

75-ft.  thickener.  The  thickened  slimes  “200. . 
are  pumped  by  an  8-in.  Wilfley  pump 
and  deposited  on  the  up-hill  side  of 
the  sand  tailing  pile  made  by  the 
aerial  tramway.  Clear  water  over¬ 
flow  is  pumped  back  to  the  mill-head 
tanks.  1927!! 

All  gravity  concentrates,  after  being  • 

thoroughly  mixed  in  a  patio,  are  sent  1930.  ! 
to  flotation.  The  object  is  to  remove  1932.'; 
sulphides  from  the  gravity  concen-  1933  . 
trates;  first,  to  avoid  heavy  smelter  1935  ! 


Ore  Milled  Concentrates  Produced  Assaj'  Actual 

- ■ - ^ - • - .  Tailings,  Recovery 

Dry  Tons  %  Sn  Tons  Sn  %  Sn  Tons  Sn  %  Sn  % 

.  232,775  5.67  13,189.4  49.40  9,815.45  1.12  74.4? 

.  299,858  4.97  14,916.1  54.28  11,415,65  1.02  76.53 

.  481,028  4.64  22,342.4  51.91  17,404.06  1.00  77.90 

.  703, .592  3.94  27,690.4  49.71  21,422.21  0.84  77.36 

.  565,607  3.96  22,380.1  47.13  17,623.31  0.80  78.75 

.  432,343  4.20  18,167.4  46.16  14,690.36  0.79  80.86 

.  248,485  3.85  9,569.0  42.57  7,709.45  0.69  80.57 

.  141,141  3.84  5,421.1  44.15  4,371.89  0.73  80.65 

.  179,612  3.86  6,939.0  46.81  5,637.09  0.72  81.24 

.  275,996  3.76  10,380.8  45.69  8,475.25  0.70  81.64 

Table  XIII — Elutriation  Analysis  oi  Final  Slime  Tailing 

%  Weight  %  Sn  Cuinulat 

Diameter  %  Cumula-  Distribu-  %  Sn 

in  Mm.  Mesh  Weight  tive  %  Sn  tion  Distributiot 

.  0.183  70  21.79  21.79  0.43  11.12  11.12 

.  0.083  180  26. 9^,  48.71  0..37  11.82  22.94 

.  0.0.34  .560  22.44  71.15  1.31  34.89  .57.83 

.  0.005  2,280  28.21  99.36  1.26  42.17  100.00 


Product 
Cone  1 . . . 
Cone  2 . . . 
Cone  3 . . . 
Overflow .  , 


Table  XIV — Screen  Analysis  of  Final  Sand  Tailing 

Cumulative 

%  Weight  %  Sn  %  Sn 

%  Weight  Cumulative  %  Sn  Distribution  Distribution 

.  0.79  0.79  0.70  1.23  1.23 

.  3.02  3.81  0.62  4.18  5.41 

.  6.83  10.64  0.42  6.41  11.82 

.  16.35  26.99  0.37  13.52  25.34 

.  20.48  47.47  0.42  19.21  44.55 

.  17.78  65.25  0.40  15.88  60.43 

.  10.79  .  76.04  0.47  11.33  71.76 

.  15.73  91.77  0.47  16.51  88.27 

.  4.29  96.06  0.50  4.78  93.05 

.  2. .54  98.60  0.70  3.98  97.03 

.  0.95  99.55  1.40  2.97  10000 


Table  XV 


-Catavi  Mill  Tailings  Assays 

.4verage 

3'ailing, 

Sand  Slime  Slime  and 

Tailing,  Tailing,  Sand, 

%  Sn  %  Sn  %  Sn 

0.81  1.51  1.12 

0.87  1.44  1.02 

0.81  1.29  1.00 

0.68  1.07  0.84 

0.62  0.96  0.80 

0.55  1.02  0.79 

0.47  0.92  0.69 

0.45  0.99  0.73 

0.43  0.91  0.72 

0.43  0.91  0.70 


Flotation 
Froth, 
%  Sn 
3.73 
2.58 
1.82 
1.87 
1.68 
1.15 
1.13 
1.05 
1.17 
0  85 
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could  not  be  handled  in  the  flotation 
section.  Although  the  average  grade 
of  tin  concentrate  thus  produced  was 
approximately  the  same  grade  as  is 
made  today,  sulphur  was  high  and 
recoveries  were  lower. 

Table  XII  summarizes  the  milling 
results  in  the  gi’avity  section  during 
the  past  ten  years.  Tables  XII,  XIII, 
XIV,  and  XV  apjDear  on  the  preceding 
page,  302. 

Although  the  head  assay  has  grad¬ 
ually  dropped  during  the  past  ten 
years,  the  recovery  has  advanced. 
Gradual  training  of  native  foremen 
and  personnel  has  contributed  to  the 
advance  in  recoveries,  as  has  the 
betterment  of  flowsheet  to  suit  the 
particular  type  of  ore  being  treated. 
In  the  past  two  years,  advance  in 
recovery  is  due  to  flotation  having 
lowered  the  sulphur  content  of  the 
final  concentrate,  which  in  turn  al¬ 
lowed  more  silica  to  be  cut  into  the 
gravity  concentrate.  From  a  care¬ 
ful  study  of  tailing  products  of  the 
mill,  it  appears  that  recoveries  are 
now  about  the  highest  that  can  be 
expected  for  the  type  of  ore  now  being 
treated. 

A  typical  example  of  an  elutria- 
tion  analysis  of  our  final  slime  tailing 
(discharge  from  buddies)  is  given  in 
Table  XIII.  From  the  figures  it  will 
be  seen  that  77.06  per  cent  of  the  tin 
losses  in  the  final  slime  tailing  is  in 
the  0.034-mm.  (560-mesh)  range  or 
finer. 

A  typical  screen  analysis  of  our 
final  sand  tailing  is  given  in  Table 
XIV. 

Table  XV  gives  the  assay  of  various 
final  tailings  produced  in  the  Catavi 
mill  during  the  past  ten  years.  The 
calculated  tailing,  by  difference,  with¬ 
in  the  last  two  or  three  years  has 
been  approaching  more  closely  that 
of  the  assayed  tailing,  as  indicated 
by  actual  reeoverv  as  shown  in  Table 
XII. 

An  interesting  table  is  No.  XVI, 
which  shows  the  contribution  to  the 
total  recovery  of  the  various  sections 
of  the  gravity  mill.  It  is  shown  below, 
to  the  right. 

During  the  past  ten  years,  crystal¬ 
lization  of  the  cassiterite  in  the  mill 
feed  has  gradually  become  finer, 
which  accounts  for  the  drop  in  con¬ 
tribution  to  the  total  recovery  of  the 
jigs  and  the  increase  in  contribution 
from  the  table  section. 

The  flotation  section  of  the  mill 
uses  the  gravity  concentrate  as  its 
heads.  The  results  of  this  section  are 
given  in  Table  XVII.  (Page  304.) 

A  complete  analysis  of  the  tin  con¬ 
centrate  after  flotation,  ready  for  ex¬ 
port,  is  given  in  Table  XVIII. 

Dumps — The  company  has  on  dumps 
over  1,000,000  tons  of  material  for¬ 
merly  discarded  from  sorting  the  richer 
ore  of  earlier  mining  operations. 
From  August,  1936,  this  dump  mate¬ 
rial,  after  being  sorted,  was  treated 


’i 

1-  t 
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INSiDE  THE  CATAVI  MILL. — Some  glimpses  of  the  equipment:  1.  In  the 
iig  section.  2.  Bowl  classifiers.  3.  The  first  floor  of  the  sand  table  section 


Table  XVI — Per  Cent  Recovery  in  Gravity  Mill 


Year 

Jigs 

Sand  Tables 

•Slime  Tables 

Buddies 

Total  Recover 

1926 . 

.  44,24 

9.15 

5.00 

0  73 

74.42 

1927 . 

.  43.48 

10.14 

6.98 

0.75 

76  52 

1928 . 

.  33.03 

25.61 

7.50 

0.66 

77.90 

1929 . 

.  22.70 

33.91 

9.07 

0.50 

77.36 

1930 . 

_  24.15 

37.90 

9.58 

0.44 

78  75 

1931 . 

.  22.25 

46.36 

7.59 

0.44 

80.86 

1932 . 

.  17.53 

55.17 

7.13 

0.52 

80.57 

1933 . 

.  20.49 

52.35 

7.04 

0.77 

80.65 

1934 . 

.  19.79 

53.61 

7.16 

0.68 

81.24 

1935 . 

.  18.53 

54.81 

4.40 

0.55 

61.64 

June,  1931 — Engineering  and  Mining  Journal 


303 


1 


THIS  THICKENER,  120  it.  in  diameter,  with  another  unit  oi  75-it.  diameter, 
handles  the  slime  tailings.  Behind  it  is  seen  the  pile  of  sand  tailings 
2  km.  long,  built  up  by  an  aerial  tramway.  The  thickened  slime  tailings 
are  delivered  by  pump  to  the  up-hill  side  oi  the  sand  tailings  pile 


IN  THE  BARRILLA  BODEGA.  Here  the  barrilla,  or  tin  concentrates,  is  sacked, 
weighed,  and  divided  into  24-ton  lots  for  shipment  over  the  company's 
railway  to  the  main  line  at  Machacamarca 


Table  XVII — Results  in  Flotation  Section,  Catavi  Mill 


Tons  Concentrates  Produced 


Year 

Gravity 

Concentrate 

Floated 

%Sn 

Tons  of 
Concentrate 

%Sn 

Tons  Sn  in 
Concentrate 

Recovery 

%  in 

Flotation 

% 

Over  All 

1926 . 

.  11,584.56 

39.30 

7,244.50 

60.61 

4,391.21 

96.44 

70.72 

1927 . 

.  17,349.70 

52.32 

13,834.90 

64.95 

8,986.00 

99.00 

75.88 

1928 . 

.  29,410.70 

50.15 

22,622.90 

64.65 

14,626.59 

99.16 

77.39 

1929 . 

.  39,510.10 

48.46 

29,733.10 

63.78 

18,963.81 

99.05 

76.69 

1930 . 

.  35,087.60 

46.15 

25,080.00 

63.89 

16,024.12 

98.96 

77.56 

1931 . 

.  30,560.70 

45.03 

21,474.60 

63.60 

13,657.42 

99.24 

80.35 

1932 . 

.  18,187.10 

42.76 

12,112.70 

63.63 

7,707.37 

99.12 

79.82 

1933 . 

9,901.60 

44.40 

6,692.40 

65.19 

4,362.76 

99.23 

80.04 

1934 . 

.  12,043.00 

46.81 

8,704.80 

64.31 

5,598.09 

99.31 

80.74 

1935 . 

.  18,547.30 

45.69 

13,031.20 

64.68 

8,428.08 

99.44 

81.20 

This  table  shows  only  the  concentrates  passed  throuRh  flotation.  Prior  to  1933  a  por¬ 
tion  of  the  export  or  finished  concentrate  was  produced  in  the  calcine  section,  and  conse¬ 
quently  this  table  does  not  constitute  total  production  for  export.  .4fter  1933,  flotation 
production  equals  export  production. 


Table  XVIII — Analysis  oi  Tin  Concentrate  After  Flotation 


— -  -  -  _  PcrccntuRcs  —  ~ 

Year  Bi  Fe  Cu  Pb  Zn  S  As  Sb  WOi  AhOa  SiOa  TiOt  P 

19^6 .  0.69  7.19  0.13  0.12  0.26  6.03  0.64  0.11  0.69  0.11  5.36  _  0.30 

1927  .  0.54  4.18  0.26  0.18  0.20  3.35  0.20  0.24  0.63  1.55  5.91  0.32  0.33 

1928  .  0.43  3.97  0.17  0.17  0.13  3.52  0.19  0.06  1.18  2.22  4.69  0.19  0.18 

1929  .  0.31  4.08  0.17  0.19  0.27  3.39  0.13  _  1.00  2.40  5.39  0.17  0.16 

1930...-. .  0.33  3.61  ....  0.17  0.23  3.12  0.10  0.10  0.87  1.76  5.37  0.32  0.13 

1931  .  0.27  4.59  0.10  0.12  0.24  2.88  0.10  0.10  0.79  1.37  5.57  0.14  0.10 

1932  .  0.23  4.63  0.10  0.09  0.24  2.38  0.10  0.10  0.77  1.91  5.71  0.25  0.10 

1933  .  0.19  4.98  0.10  0.09  0.21  2.22  0.10  0.10  0.64  1.84  5.28  0.12  0.10 

1934  .  0.19  4.58  0.05  0.12  0.21  2.34  0.10  0.02  0.75  2.07  5.89  0.17  0.10 

1935  .  0.20  3.95  0.05  0.15  0.17  1.72  0.09  _  0.56  2.42  _  1.12  0.09 


in  the  mill  at  Catavi,  alternating  every 
other  week  with  mine  ore.  The  dumps 
are  scattered  on  both  sides  of  Llalla- 
gua  mountain.  On  the  average  the 
material  assays  approximately  1.0  per 
cent  Sn.  By  sorting  it  is  brought  up 
to  1.4  per  cent  Sn.  The  treatment 
has  proved  successful,  both  from  a 
metallurgical  and  economic  viewpoint, 
because  of  the  low  costs  of  handling 
and  collection.  On  a  mill  feed  of 
1.4  per  cent  Sn,  the  mill  has  been 
making  an  actual  recovery  of  72  per 
cent,  and  with  a  grade  of  concentrate 
better  than  63  per  cent  Sn. 

To  date,  most  of  the  ore  from 
dumps  has  come  from  two  dumps 
nearest  the  Siglo  XX  sorting  plant, 
but  there  are  now  under  construction 
temporai-y  sorting  plants  that  will 
render  the  many  other  dumps  avail¬ 
able  for  milling.  In  September,  1936, 
193  tons  of  fine  tin  were  made  from 
this  type  of  ore,  and  it  is  anticipated 
that  this  production  will  be  increased 
in  the  near  future. 

The  Metallurgical  Department  — 
The  metallurgical  laboratory,  under 
the  supervision  of  a  metallurgist,  is 
equipped  to  make  flotation,  cyanide, 
classification,  elutriation,  and  table 
tests,  microscopic  analysis,  and  con¬ 
tinuous  mill  tests.  The  equipment 
consists  of  the  following : 

1  Complete  Denver  continuous-flow  pilot 

mill,  with  tables,  classifiers,  and  flotation. 

Capacity  250  lb.  per  hour 
1  Denver  Sub  A  2,000-gram  flotation  ma¬ 
chine 

1  Denver  laboratory  coarse  and  fine  table 
1  General  Engineering  hydraulic  classifier 
1  General  Engineering  laboratory  jig 
1  Wysor  grinding  and  polishing  machine 
1  Leitz  metallographic  microscope  (750 

dia.)  with  special  attachments  for  thin- 

sectlon  work 
1  Leitz  binoculars 
1  Tyler  Ro-Tap  sizer 

A  sample  preparation  room  is  pro¬ 
vided,  equipped  with  a  crusher,  rolls, 
pulverizer,  and  a  Westinghouse  10-kw. 
electric  oven  for  drying  samples.  The 
metallurgist  has  charge  of  all  mill 
sampling  and  keeps  a  daily  check  on 
mill  performance  and  tin.  At  times 
considerable  laboratory  test  work  has 
to  be  done  on  material  from  other 
properties  the  company  has  under 
option  or  is  examining  with  the  idea 
of  purchase. 

Costs — Until  the  last  quarter  of 
1936,  all  costs  were  reported  in  bo¬ 
livianos,  and  because  of  the  inflation 
through  which  Bolivia  is  passing,  they 
are  difficult  to  analyze.  About  all 
that  can  be  said  at  this  time  is  that 
the  total  costs  for  milling  is  about 
$1.35  United  States  currency  per  ton 
of  ore,  distributed  as  follows:  Labor, 
$0.40;  material,  $0.50;  and  power, 
$0.45.  The  power  consumption  is  20 
kw.  per  ton  milled. 

Economics  of  Tin  Concentration — 
A  tin  smelter  schedule  is  complicated, 
but  in  general  it  may  be  summarized 
as  follows:  Full  payment  for  all  tin 
contained  in  the  concentrates  at  mar¬ 
ket  price,  with  a  base  treatment  charge 
per  ton  and  an  additional  charge  for 
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each  pwund  sterling  above  £200  mar¬ 
ket;  a  premium  or  penalty  for  each 
per  cent  above  or  below  60  per  cent 
tin  concentrates.  In  addition,  there 
are  penalties  for  each  0.10  per  cent 
of  combined  base  metals  above  0.50 
per  cent  and  a  penalty  for  each  0.10 
per  cent  of  sulphur  above  1.75  per 
cent  sulphur  in  the  concentrates. 
There  is  also  a  heavy  Bolivian  expwrt 
tax,  which  constitutes  the  major  part 
of  the  government  revenue.  Freight 
rates  to  the  seaboard  are  high.  The 
total  of  these  expenses  for  treatment, 
freight,  taxes,  and  marketing,  per  ton 
of  fine  tin  contained  in  a  60  per  cent 
tin  concentrate,  is  approximately  £60. 
It  is  the  duty  of  the  milling  depart¬ 
ment  to  balance  recovery  and  grade 
of  concentrates,  so  as  to  make  the 
highest  monetary  recovery  possible. 
The  curve  in  Fig.  13  shows  the  net 
smelter  return  per  ton  of  concentrates 
of  various  grades  and  the  net  smelter 
return  per  ton  of  fine  tin  contained  in 
these  various  grades  of  concentrates. 

In  Fig.  14,  the  curve  gives  the  rela¬ 
tionship  between  grade  of  concen¬ 
trate  and  recovery.  All  points  on  the 
curve  will  give  the  same  net  smelter 
return  per  ton  of  concentrate  when 
the  market  price  of  tin  is  £225  per 
ton  and  when  treating  a  4  per  cent 
Sn  head.  If  a  concentrate  ranging 
between  62  and  64  per  cent  Sn  is 
being  made,  0.40  per  cent  in  recov¬ 
ery  can  be  sacrificed  to  raise  the  grade 
1  per  cent  on  a  4  per  cent  Sn  head. 
When  the  market  price  of  tin  is 
£200  per  ton,  the  optimum  grade  of 
concentrate  is  about  65  per  cent  Sn 
on  our  ores.  When  a  higher  grade  is 
attempted,  the  recovery  falls  off  faster 
than  0.40  per  cent  per  per  cent 
raise  in  grade,  whereas  the  contrary 
is  true  when  making  a  concentrate  of 
less  than  65  per  cent  Sn.  An  added 
recovery  of  0.10  per  cent,  other  fac¬ 
tors  remaining  constant,  adds  about 
$7,000  per  year  to  the  company’s  net 
income. 

Future  Possibilities  —  The  funda¬ 
mentals  of  cassiterite  concentration 
have  advanced  little  in  the  past 
twenty  years,  because  no  other  method 
has  succeeded  except  gravity  methods. 
Some  work  has  been  done  in  various 
countries  on  cassiterite  flotation,  but 
nothing  of  commercial  importance 
has  developed  from  this  research.  Tin 
oxide  is  very  insoluble  in  any  known 
aqueous  solution,  and  consequently 
there  are  no  Sn  ions  released  to  act 
with  modem  flotation  reagents.  Metal¬ 
lic  salts  will  not  reactivate  cassiterite. 
The  fatty  acids  show  some  tendency 
to  float  it  ahead  of  gangue  minerals, 
but  to  date  the  selectivity  is  insuf¬ 
ficient  to  make  a  satisfactory  flota¬ 
tion. 

There  appears  to  be  very  little  selec¬ 
tion  between  iron  oxide  or  iron- 
stained  gangue  minerals  and  cas¬ 
siterite.  The  index  of  floatability  for 
iron-stained  quartz  and  for  cassiterite 


Fig.  13  .  .  .  NET  SMELTER  RETURN  per  ton 
of  tin  concentrates  of  various  grades  is 
shown  on  this  graph;  likewise  the  return  per 
ton  oi  line  tin  in  the  concentrates,  and  the 
realization  charges  per  ton  oi  tin  contained 
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Per  Cent  Tin  in  Concentrates 

Fig.  14  .  .  .  RELATIONSHIP  between  grade 
oi  concentrates  and  recovery  is  given  by 
this  curve.  All  points  will  give  the  same 
net  smelter  return  per  ton  oi  concentrote 
when  tin  commands  £  225  per  ton  on  the 
market  and  when  treating  a  4  per  cent 
tin  head 


is  approximately  equal.  In  spite  of 
the  failure  of  the  past,  the  future 
will  probably  find  some  reagent  that 
has  either  a  selective  absorption  or 
selective  ionization  of  the  tin  in  cas¬ 
siterite,  in  which  case  flotation  will  be 
successful. 

Hydrometallurgy  has  not  found  a 


commercial  solvent  for  cassiterite,  but 
again  there  is  probably  a  metallic  salt 
combination  awaiting  discovery  that 
will  give  a  successful  process.  W e 
know  little  about  the  solvent  power  of 
various  combinations  of  met^lic  salts 
in  aqueous  solutions  on  natural  min¬ 
eral. 

Because  tin  mineralization  occurs 
in  relatively  few  localities,  extensive 
research  on  its  metallurgy  has  been 
correspondingly  localized.  The  metal 
affords  one  of  the  most  interesting 
research  problems  unsolved  today, 
and  it  is  strange  that  more  institu¬ 
tions  of  learning  have  not  attempted 
to  find  a  solution,  if  only  for  the 
love  of  research.  There  are  millions 
of  tons  of  dump  materials  in  Bolivia 
containing  0.75  per  cent  Sn.  When 
it  is  remembered  that  at  least  one  of 
the  largest  copper  companies  is  treat¬ 
ing  copper  ores  of  a  grade  only  a  lit¬ 
tle  higher,  and  that  copper  has  only 
about  one-fifth  the  market  value  of 
tin,  some  of  the  economic  possibil¬ 
ities  awaiting  an  improved  metallurgy 
of  cassiterite  are  apparent. 

Machine  Shop — The  general  ma¬ 
chine  shop  at  Catavi  is  equipped  with 
five  lathes,  a  large  and  small  radial 
drill  press,  heavy-duty  shears,  metal 
roUs,  pipe-  and  bolt-threading  ma¬ 
chines,  a  shaper,  a  milling  machine, 
and  a  200-ton  hydraulic  press.  Work 
of  special  character,  such  as  gear 
cutting,  turning  heavy  castings,  and 
machining  of  foundry  castings,  is 
done  here.  There  is  also  a  smaller 
shop  that  does  the  routine  repair  work 
and  small  construction  jobs  for  the 
mill.  A  machine  shop,  modem  in 
every  respect,  is  now  being  built 
that  will,  when  completed,  centralize 
all  mechanical  work.  This  shop  is 
equipped  with  an  all-electric  10-ton 
crane  to  service  heavy  machines. 

The  200-ton  hydraulic  press  is  prin¬ 
cipally  used  to  press  crushing-roll 
shells  on  the  core  under  60  to  120 
tons’  pressure.  Roll  shells  are  an 
expensive  item  in  milling  costs,  and 
by  pressing  shells  on  the  core,  they 
can  be  worn  down  to  an  average  thick¬ 
ness  of  ^  in.  It  is  not  uncommon  to 
have  a  shell  wear  to  in.  before  be¬ 
coming  loose.  Rubbing  bricks  fas¬ 
tened  to  the  roll  housing  keep  the 
faces  in  alignment  and  free  from  chan¬ 
neling. 

Foundry — The  foundry  is  equipped 
with  a  2-ton  and  a  1-ton  cast-iron 
cupola  and  four  forges  where  250-lb. 
capacity  graphite  crucibles  are  heated 
for  brass  casting.  The  greater  part 
of  the  castings  are  pulleys,  turntables 
for  cars,  and  wearing  parts  for  sand 
pumps.  A  large  amount  of  emer¬ 
gency  fabrication  is  necessary  for  both 
mine  and  mill  because  of  the  time 
required  to  secure  replacements. 
Within  the  past  year,  molybdenum 
chromium  has  been  used  as  a  harden- 
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Building  Up  Worn  Machine  Parts 


ONE  piece  of  equipment  that 
has  materially  lowered  main¬ 
tenance  costs  by  speeding  up 
repairs  on  worn  locomotive,  hoist, 
cage,  and  numerous  other  mining  ma¬ 
chinery  parts  at  the  machine  shop  of 


The  building  up  of  worn  shafts  and 
locomotive  wheels  in  the  Anaconda 
shop  is  done  quickly  and  efficiently 
by  the  automatic  welding  machine 
shown  in  the  accompanying  illustra¬ 
tion.  As  Avill  be  seen,  it  is  mounted 


Automatic  welding  machine  on  steel  post  secured  to  cross-slide  of  lathe,  building 
up  the  roller  support  oi  the  ore  skip  in  the  lathe  on  the  left 


ing  agent  for  white  iron,  and  it  has 
been  found  to  lengthen  the  life  of 
pump  runners  and  casings  materially. 
We  expect  to  cast  rod  mill  liners  in 
the  near  future  for  a  trial  against 
imported  manganese  steel. 

The  foundry  casts  an  average  of  15 
tons  of  cast  iron  and  4  tons  of  brass 
castings  per  month.  All  iron  used  in 
the  foundry  is  taken  from  old  scrap 
recovered  locally  from  worn-out  and 
obsolete  machinery. 

Carpenter  Shop  —  The  carpenter 
shop  is  equipped  with  three  planers, 
two  circular  saws,  a  mortise  machine, 
two  hand  power  saws,  and  a  wood 
lathe.  All  finished  woodwork,  such 
as  doors,  windows,  and  furniture,  is 
made  locally  from  rough  sawed  lum¬ 
ber  import^  from  the  United  States 
and  Chile.  During  periods  of  heavy 
construction  the  demands  on  the  car¬ 
penter  shop  are  extensive.  This  shop 
has  a  department  that  upholsters 
overstuffed  furniture,  so  that  the  only 
material  imported  for  making  fur¬ 
niture  is  rough  lumber,  cloth,  and 
springs.  Manufacture  and  repairing 
of  concentrating  tables,  decks,  and 
launders  is  a  big  item  in  the  car¬ 
penter  shop. 

Construction  Work — An  engineer 
designs  and  estimates  the  cost  of  all 
proposed  new  construction,  and  sub¬ 
sequently  sees  that  the  actual  con¬ 
struction  follows  the  accepted  plan. 
When  a  new  project  involves  large 
expenditures  for  labor,  the  job  is 
divided  into  several  small  assignments 
and  native  workmen  are  given  con¬ 
tracts  on  each  assignment.  It  has 
been  found  that  less  supervision  is 
required  and  more  rapid  and  better 
work  is  done  when  construction  is 
thus  placed  in  small  contracts.  When 
large  contracts  are  given  native  fore¬ 
men,  the  results  are  always  disap¬ 
pointing,  due  to  the  inability  of  the 
native  workmen  to  handle  largo  gangs 
of  men. 

The  Catavi  theater,  to  be  fully  de¬ 
scribed  in  a  later  issue,  was  constructed 
l>y  this  department.  A  colony  for 
Bolivian  office  employees,  consisting 
of  40  duj)lex,  four-room  house.s,  is 
now  under  construction.  These  houses 
are  of  modem  design  and  equipment. 
An  average  of  three  staff  houses  are 
renovated  each  year,  keeping  them  in 
excellent  repair  and  completely  mod¬ 
ern  in  every  respect. 

A  new  machine  shop,  previously 
mentioned,  is  now  being  built.  This 
shop  is  65x150  ft.,  of  masonry  con¬ 
struction,  -with  steel  crane  columns 
and  trusses.  During  the  past  two 
years,  the  constmetion  department  of 
the  mill  has  employed  about  200  men. 

Between  800  and  1,500  tons  of  lime 
and  50,000  to  75,000  brick  are  burned 
per  year  at  Catavi,  the  major  part  of 
which  is  used  on  construction  jobs. 
Approximately  75,000  adobe  bricks 
are  consumed  here  annually. 

(To  he  concluded) 


Anaconda  Copj)er  Mining  Company, 
Butte,  Mont.,  is  a  small,  automatic 
electric  welding  machine.  Machine 
parts  particularly  subject  to  rapid 
wear  are  the  wheels  of  electric  loco¬ 
motives,  roller  supports  for  skips  and 
cages  and  shafts  on  a  multitude  of 
machines  used  around  the  plant.  In 
many  eases  the  woin  parts  are  sinqjly 
scrapped,  but  at  shops  where  an  elec¬ 
tric  welding  machine  is  available  the 
worn  surfaces  are  built  up  by  weld¬ 
ing,  followed  by  machining  in  the  lathe 
or  planer.  However,  the  latter  method 
is  a  time-consuming  and  tedious  task 
when  welding  is  done  by  hand,  and 
frequently  the  cost  of  repairing  the 
l>art  may  exceed  that  of  a  new  unit. 


The  mechanical  department  at  a 
gold-silver  mine  in  Central  Mex¬ 
ico  was  recently  called  upon  to 
i*econdition  the  llange  ends  of  two  hy¬ 
draulic  tui’bine  intakes.  At  first  it  was 
thf»ught  ])ossible  to  do  the  job  in  the 
lathe  available  at  the  sho)),  but  the 
idea  had  to  be  abandoned  owing  to 
the  si/.c  and  shape  of  the  ])arts  in 
question.  Lacking  a  large  planer  and 
other  suitable  tools,  the  work  was  fi¬ 
nally  done  in  the  radial  drill  i)ress, 
as  explained  in  the  sketch. 

The  set-up  consists  of  a  homemade 
slide  with  an  adjustable  tool-holder, 
and  a  steel  flange  .secured  to  the  spin¬ 
dle  of  the  drill  press  by  two  setscrews. 
The  slide  ])r()per  is  held  to  the  llange 
by  four  bolts. 

Ojmration  of  the  arrangement  is 
relatively  simple.  After  the  tool  has 
been  adjusted  and  the  first  cut  made, 
the  drill  spindle  is  run  at  slow  speed 
and  the  carriage  of  the  slide  grad- 


on  an  adjustable  cross-arm  of  the 
steel  support  secured  to  the  cross¬ 
slide  of  the  lathe  set  aside  for  the 
work  explained  previously.  Depend¬ 
ing  on  the  shape  of  the  unit  to  be 
built  up,  it  can  be  held  either  be- 
tw'^een  the  live  and  dead  centers  of 
the  lathe  or  be  secured  to  the  face 
j)latc  or  chuck  of  the  lathe.  After  the 
welding  rod  has  been  adjusted,  the 
lathe  and  welding  machine  are  started 
simultaneously  and  kept  in  operation 
until  the  first  layer  of  metal  has  been 
deposited. 

The  operation  diffi*rs  very  slightly 
from  conventional  lathe  work,  except 
that  the  cutting  tool  is  rei)laced  by  the 
electrode  of  the  welding  machine. 


ually  advanced  toward  the  center  of 
the  work  piece  on  the  base  of  the  drill 
jtress.  Both  the  slide  and  the  steel 
flange  were  made  from  scrap  material. 


T  T  T 

Facing  Flanges  in  a  Radial  Drill  Press 


.‘tdc. 
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Phelps  Dodge  Corporation  Will 
Spend  $36,000,000  in  Arizona  Mines 

Total  expansion  program  will  cost  aroiuid  $40,000,000 


Stockholders  of  the  Pheips 

Dodge  Corporation  met  on  May  24 
and  approved  an  issue  of  deben¬ 
tures  amounting  to  $20,285,000.  The 
terms  of  the  issue  were  announced  on 
May  28  and  stockholders  receive  the 
right  to  subscribe  to  $4  in  debentures 
for  each  share  of  stock  held.  Louis 
Cates,  president,  estimates  that  between 
live  and  si.x  million  dollars  is  jjroposed 
to  be  spent  by  the  company  in  1937. 

The  corporation  expects  that  proceeds 
from  the  sale  of  the  debentures  will 
be  applied  to  the  payment  of  a  part  of 
the  cost  of  a  program  of  capital  expendi¬ 
tures  over  the  next  five  years  for  va¬ 
rious  purposes,  which  include  opening 
and  etiuipping  the  Clay  orebody,  at 
Morenci;  completing  the  enlargement  of 
plant  and  operating  facilities  at  Ajo; 
enlarging  and  balancing  fabricating 
facilities;  and  making  normal  better¬ 
ments  and  improvements.  This  program 
is  designed  to  maintain  the  productive 
and  operating  position  of  the  company 
over  a  long-term  period.  A  summarized 
statement  of  the  approximate  amounts 
expected  to  be  devoted  to  each  purpose 
comprised  in  the  above-mentioned  pro¬ 
gram  of  capital  expenditures  is  as 
follows: 


and  production  from  this  deposit  when 
operations  are  under  way  is  expected  to 
add  about  170,000,000  to  180,000,000 
lb.  of  refined  copper  to  the  company’s 
annual  output. 

Before  the  depression  it  was  planned 
that  production  would  start  from  the 
Clay  ore  body  in  1934,  but  low  metal 
prices  suspended  that  objective. 

A  small  amount  of  underground  work 
has  been  started  at  the  United  Verde 
by  the  corporation.  William  M.  Saben 
is  manager.  Since  the  United  Verde 
was  taken  over  by  Phelps  Dodge,  pro¬ 
duction  has  been  confined  to  the  open- 
pit  work,  but  with  depth  this  is  becom¬ 
ing  more  difficult  and  plans  are  there¬ 
fore  being  made  for  the  underground 
development.  It  is  expected  that  the 
pit  will  continue  to  furnish  ore  for  an¬ 
other  year,  after  which  period  it  will 
have  reached  its  economic  depth  of  ap¬ 
proximately  600  ft. 

The  New  Cornelia  branch  at  Ajo  has 
purchased  another  Marion  electric  shovel. 
This  makes  a  total  of  twelve  shovels, 
eight  of  them  steam  powered,  now  op¬ 
erating  at  Ajo.  Michael  Curley  is  general 
superintcmlent  of  the  branch.  About 
1,500  men  are  employed,  250  being 
engaged  in  construction. 


stone.  The  ore  is  being  milled  at  the 
Slick  Mining  &  Refining  Company’s 
mill  on  the  Escapule  ranch  a  mile  south¬ 
west  of  Tombstone. 

►  A  test  run  of  the  ores  of  the  Bunker 
Hill  properties  near  Tombstone  is  being 
made  at  the  West  Side  mill.  William 
Miller  and  Fred  T.  Graves,  of  Douglas, 
are  in  charge  of  operations. 

►  Jack  King,  who  recently  opened  the 
old  Mexican  mine -at  Mineral  Park,  in 
Mohave  County,  has  shipped  his  first 
carload  of  gold  and  silver  ore  to  the 
Magma  smelter,  at  Superior. 

►  The  Humboldt  Mines,  Inc.,  at  Mayer, 
is  treating  50  tons  daily  on  a  one-shift 
basis.  Two  carloads  of  concentrates  are 
shipped  each  week  to  the  smelter.  Walter 
Larrsen  is  mine  superintendent  and 
William  C.  Kinnon  mill  superintendent. 

►  The  International  Vanadium  Corpora¬ 
tion,  at  Globe,  has  completed  its  100-tou 
mill  and  power  plant  and  is  now  in 
regular  production.  Recent  exploration 
work  has  been  satisfactory  in  the  de¬ 
velopment  of  a  large  tonnage  of  vana¬ 
dium  ore.  Herbert  A.  Reed  is  general 
manager,  Lloyd  Wright,  of  Los  Angek's, 
is  president. 

►  The  old  Senate  mine,  situated  about 
a  half  mile  from  the  Congress  mine, 
near  Congress  Junction,  has  recently 
developed  some  high-grade  gold  ore. 
William  Hershkowitz  and  associates  are 
operating  the  property. 

►  The  Sun  Beam  Gold  Mining  Company, 
at  Florence,  has  increased  the  capacity 
of  its  mill  from  50  to  100  tons  daily. 
A  900-ft.  tramway  is  being  installed  to 
eliminate  packing  by  burros.  About 
25  men  are  employed.  H.  A.  Dorrer  is 
mine  superintenilent.  The  operations  are 
directed  by  Glenville  A.  Collins,  of  San 
Francisco. 

►  The  Vivian  Mining  Company,  at  Oat- 
man,  Mohave  County,  has  its  new  milling 
plant  in  steady  operation.  It  is  reported 
that  between  25,000  and  30,000  tons  of 
ore  are  blocked  out  in  the  Leland  tunnel 
and  Orofino  shaft.  About  35  men  are 
<'mj)loyed  under  the  direction  of  Arthur 
E.  Dirrim,  general  manager. 

►  The  Polaris  group  of  mining  claims 
in  the  Copper  King  district  8  miles  from 
Clifton  has  been  leased  by  J.  W.  Buck- 
ley  and  associates,  of  Salt  Lake  City. 
Work  is  to  be  started  at  once  under 
direction  of  J.  A.  Hagen,  of  Clifton, 
Ariz. 


('dpl'cr  Qiu'cu  Uraiicli : 

Miiiiiif;  equipment  .  .$.j0(>,000 

Smelting;  ami  power  e<|uipment  .  2,001,000 

Tot  ill  . 

New  Cornelia  I’.raiuTi  : 

Kquipnient  for  mine  ami  mill . 

United  Verde  llram  h  : 


-Mine.  mill,  ami  smelter  eqni|iment . 

Morenci  I’.rancli  opening  ami  equippiiiK  Clay  (»ri  hod,v  ; 


Advance  stripping  .  .$.a..‘10O..5O0 

I’it  ecpiipment  . .T.O.'IO.OOO 

Mill  ami  water  supply .  0.4.">0.000 

Smelter  and  power  plant .  7.100,000 

Miscellaneous .  010,500 

Total  . 

Fabricating  Division  : 

Miscellaneous  I’.uildings  and  Additional  Machinery . 

Miscellaneous  .  885,500 

Total  . 


$2,507,000 

4,171,600 

959,000 


$28,700,000 

3,573,000 

.<40,8."0.000 


The  Clay  orebody  is  estimated  to  con¬ 
tain  245,000,000  tons  of  ore  having  an 
average  copper  content  of  1.12  per  cent, 


►  The  molybdenum  property  of  Ernest 
Escapule  in  the  Dragoon  Mountains  is 
trucking  20  tons  of  ore  daily  to  Tomb- 


►  The  Molybdenum  Corporation  of 
America,  500  Fifth  Ave.,  New  York, 
has  leased  the  Boriana  tungsten  mine. 
Development  is  planned  so  as  to  increase 
production  the  next  three  months.  The 
Boriana  mine  is  one  of  the  largest  pro¬ 
ducers  of  tungsten  in  the  United  States 
and  has  been  in  continuous  operation 
since  early  1933.  The  mill  product  is 
a  high-grade  concentrate  with  an  aver¬ 
age  of  70  per  cent  tungsten  trioxide  and 
the  concentrate  is  comparatively  free 
from  impurities.  Some  copper  as  a  by¬ 
product  is  also  produced.  Eighty  men 
are  employed  and  more  may  be  added 
soon.  No  change  was  made  in  the  per¬ 
sonnel  of  mine  management.  J.  P. 
Seivers  is  general  manager  and  D.  B. 
Rankin,  resident  manager. 
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early  increase  in  daily  production  is 
in  progress  on  the  lower  levels  of  the 
mine.  Installation  of  a  new  400-ton 
grinding  unit,  a  ball  mill,  and  a  classi¬ 
fier,  to  increase  mill  capacity  to  1,000 
tons,  is  contemplated.  Operations  are 
supervised  by  Eobert  Hendricks,  man¬ 
ager.  More  than  100  men  are  employed. 

►  Construction  of  a  100-ton  flotation 
plant  is  under  w’ay  at  the  Eosencranz 
mine,  in  Garden  Valley,  operated  by 
Lode  Development  Company,  Charles  H. 
Brown,  superintendent.  On  the  Emma 
claim,  about  1,000  ft.  distant,  a  new 
shaft  is  being  sunk  for  exploratory  pur¬ 
poses.  The  new  mill  is  expected  to  be  in 
operation  within  90  days. 

►  Early  erection  of  a  50-ton  mill  at 
the  Sliumway  mine,  near  Kelsey,  is 
planned  by  the  Alhambra  and  Shumway 
Mines  Company,  C.  Haliburton,  presi¬ 
dent.  Work  completed  recently  includes 
a  surface  plant  and  new  hoisting  equip¬ 
ment  and  rehabilitation  of  the  main 
shaft  at  the  company’s  Alhambra  mine. 
The  adjoining  Atlanta  mine  has  been 
leased  by  Cline  Buckley  and  Dr.  C.  P. 
O.  Crabtree,  officials  of  Alhambra  and 
Shumway  Mines,  and  preliminary  re¬ 
habilitation  work  has  been  started.  Work 
at  both  properties  is  directed  by  W.  E. 
Timm,  general  superintendent. 

►  Mining  operations  at  the  Engels  mine 
of  the  California-Engels  Mining  Com¬ 
pany  will  be  resumed  by  August  or 
September  if  the  company  is  successful 
in  raising  $72,000  in  new  capital 
through  the  sale  of  144,000  shares  of 
stock.  The  California  Corporation  De¬ 
partment  has  already  granted  permis¬ 
sion  to  issue  and  sell  the  additional 
block  of  shares  to  its  stockholders  on  the 
basis  of  one  new  50c.  share  for  each 
two  shares  held.  The  proceeds  will  be 
used  to  reopen  the  mine  and  rehabili¬ 
tate  the  400-ton  mill.  Company  engi¬ 
neers  estimate  that  about  138,000  tons 
of  ore  averaging  3  per  cent  copper  re¬ 
main  in  the  mine.  Much  of  this  is  above 
the  tunnel  level  and  accessible  without 
unwatering.  F.  E.  Hoar  is  president  of 
the  company. 

►  Milling  operations  have  been  started 
at  the  Oro  Fino  mine  of  Oro  Fino  Con¬ 
solidated  Mines  Company  at  Ophir. 
Placer  County.  The  new  mill  has  a  ca¬ 
pacity  of  300  tons,  and  contains  be¬ 
sides  the  large  jaw  crusher  a  Hardinge 
ball  mill  with  a  Hardinge  classifier, 
four  Wilfley  tables  to  treat  the  ball 
mill  screen  oversize,  amalgamation 
equipment,  and  flotation  machinery  con¬ 
sisting  of  twelve  Kraut  cells,  a  thick¬ 
ener,  and  an  Oliver  filter.  Underground 
development  work  is  in  progress.  J.  C. 
Kemp  van  Ee  is  general  manager, 
George  Beck,  superintendent,  and  Wil¬ 
liam  Lawson,  mill  superintendent. 

►  To  increase  production  capacity  and 
improve  operating  efficiency  Calaveras 
Cement  Company  has  started  on  a  plant- 
expansion  program  at  its  plant  near  San 
.\ndreas  that  will  involve  an  expendi¬ 
ture  of  about  $250,000,  according  to 
William  W.  Mein,  president.  New  ma¬ 
chinery  in  course  of  construction  at  the 
mill  includes  a  $110,000  Cottrell  dust 
collector,  a  new  unit  for  the  clinker¬ 
grinding  department,  and  a  dense  chain 
system  for  No.  2  kiln,  which  is  expected 
to  effect  material  fuel  economies. 


The  St.  Joseph  Lead  Company  is  making  good  progress  in 
nnwatering  the  main  shaft  at  the  Sheepranch  mine,  Calaveras 
County.  The  new  surface  plant  includes  a  steel  headframe, 
hoist,  compressor  and  change  houses,  general  office,  and  repair 
shops.  A  150-ton  mill  is  in  course  of  construction.  F.  H.  Skeels 
is  in  charge  of  operations 


has  purchased  the  properties  of  the 
Soledad  Mojave  Mining  Syndicate  on 
Soledad  Mountain  near  Mojave,  W.  G. 
Browning,  general  manager  of  Golden 
Queen  Mining  Company,  announced  re¬ 
cently  that  a  working  agreement  has 
been  reached  between  the  two  companies, 
calling  for  the  development  of  a  group 
of  claims,  known  as  the  Soledad  Ex¬ 
tension,  Soledad  Extension  No.  1,  Hope 
Extension,  Soledad  Wedge,  Hope  Wedge, 
Pearl,  and  Eofif  E.,  embracing  300  acres. 
These  holdings  are  in  the  northwest 
quarter  of  Section  7,  and  with  the  north¬ 
east  quarter  of  Section  7  already  held 
by  Golden  Queen,  the  new  arrangement 
gives  the  company  control  of  the  entire 
north  half  of  the  section.  The  south¬ 
west  quarter  of  Section  7  is  retained 
by  Soledad  Mojave  Mining  Syndicate, 
as  is  title  to  the  property.  James  E. 
Babcock  is  president  of  Soledad  Mojave 
Syndicate,  and  development  work  on  the 
claims  turned  over  to  Golden  Queen 
was  supervised  by  W.  A.  Schauss,  with 
geological  work  in  charge  of  A.  L. 
Johns. 

►  Constructed  at  a  cost  of  $500,000,  the 
new  gold  placer  dredge  known  as  No.  5 
has  been  placed  in  operation  in  the 
Folsom  district  by  the  Natomas  Com¬ 
pany.  The  new  unit  is  capable  of 
handling  350,000  yd.  of  gravel  a  month, 
and  weighs  about  2,000  tons.  Digging 
depth  is  67  ft.  below  the  water  level, 
and  the  digging  ladder  is  equipped  with 
1 10  buckets  of  12-cu.ft.  capacity.  One 
stacker  is  used  for  disposal  of  tailings. 
Both  the  hull  and  superstructure  are  of 
steel  construction.  •  Alex  Dickson  is 
dredge  master.  About  3  miles  distant 
the  company  is  erecting  a  sister  dredge 
to  No.  5,  to  be  known  as  No.  8.  Thomas 
McCormack  is  president  of  the  company, 
and  E.  G.  Smith,  with  headquarters  at 
Natoma,  directs  dredging  operations. 

►  About  550  tons  of  ore  a  day  are 
treated  currently  at  the  Zeibright  flo¬ 
tation  plant  of  Empire  Star  Mines 
Company,  Ltd.,  in  Bear  Valley,  near 
Emigrant  Gap.  Sinking  of  the  shaft 
started  last  year  is  continuing,  and 
vigorous  development  preparatory  to  an 


Walker  Mining  Plans  to 
Increase  Mill  Capacity 


Production  will  be  stepped  up  to  2,000 
tons  daily — New  dredge  placed  in  opera¬ 
tion  in  Folsom  area 


►  According  to  a  recent  announcement. 
Walker  Mining  Company  plans  to  install 
a  new  500-ton  mill  unit  at  its  property 
in  Plumas  County,  thus  increasing  the 
capacity  of  the  present  milling  plant  to 
2,000  tons  a  day.  Total  expenditure  is 
estimated  at  $100,000,  and  the  new  unit 
will  be  ready  for  operation  early  in 
August.  L.  F.  Bayer,  superintendent,  is 
in  charge. 

►  Construction  of  the  new  1,000-ton 
mill  near  Stent  by  the  Calaveras  Land 
Company  is  progressing  at  a  good  rate. 
All  foundation  work  has  been  completed 
and  crushing  and  grinding  equipment 
is  being  installed.  Ore  mined  by  large 
scrapers  will  be  crushed  in  two  stages 
by  a  large  jaw  crusher  and  gyratory 
crusher,  the  crushed  product  being  stock¬ 
piled  by  a  bucket  elevator.  Grinding 
will  be  done  in  specially  designed  rod 
mills  operating  in  closed  circuit  with 
large-diameter  screen  wheel  classifiers, 
and  the  pulp  will  be  treated  in  mercury 
traps  and  mechanical  amalgamators. 
The  plant  is  expected  to  be  in  operation 
early  in  July.  J.  S.  Cademartori,  super¬ 
intendent,  directs  operations. 

►  Installation  of  a  plant  capable  of 
treating  1,000  yd.  of  gravel  a  day  is 
planned  by  E.  I.  Vedder,  of  New  York 
City,  who  has  recently  secured  the  Snow 
Point  Placer  property  near  Colfax, 
Placer  County.  The  holdings  embrace 
about  1,000  acres,  and  preliminary  work 
to  be  started  includes  a  200-ft.  working 
tunnel. 

►  Contradicting  press  reports  to  the  ef¬ 
fect  that  Golden  Queen  Mining  Company 


Engineering  and  Mining  Journal — Vol.l38,NoJ) 


Silver  King  Coalition 
Prepares  to  Sink  New  Shaft 

Head  frame  erected  for  a  2,000  it.  shaft 
and  surface  buildings  constructed — Good 
ore  found  in  Bingham  Metal  company  mine 

►  Interest  in  Utah  mining  has  been 
stimulated,  with  the  coming  of  spring 
and  the  reopening  of  roads  into  moun¬ 
tain  camps,  by  a  resumption  of  activity 
at  prospects,  the  speedy  progress  being 
made  by  the  National  Tunnel  and  Mines 
project  to  tap  Bingham  at  a  new  low 
depth,  .and  augmented  shipments  from 
mines  snowbound  throughout  the  winter. 

►  By  the  end  of  June,  the  Silver  King 
Coalition  Mines  Company  hopes  to  have 
completed  the  installation  of  machinery 
at  its  new  surface  plant  near  the  head 
of  Thaynes  Canyon  and  to  have  started 
sinking.  The  boarding  house,  hoist 
house,  and  compressor  house  are  com¬ 
pleted,  the  100-ft.  steel  headframe  has 
been  erected,  the  250-hp.  Norberg  hoist 
is  being  installed,  compressor  put  in 
place,  and  concrete  for  the  shaft  collar 
will  soon  be  poured.  This  triple-compart¬ 
ment  shaft,  3  miles  northwest  of  the 
main  Silver  King  shaft,  will  be  2,000  ft. 
deep  and  connected  with  the  workings 
from  the  Main  shaft  on  the  1,600-ft. 
level.  For  the  quarter  ended  March  31, 
the  Silver  King  Coalition  Mines  Company 
reported  a  net  profit  of  $429,833‘.62  after 
all  taxes  and  depreciation  but  before 
depletion,  or  equal  to  35.2^  per  share. 

►  Operations  at  the  Alta  Tunnel  mine, 
in  Big  Cottonwood  Canyon,  were  re¬ 
sumed  on  May  25.  The  company  is  con¬ 
sidering  the  advisability  of  extending 
its  workings  under  the  divide  to  get 
below'  the  mines  on  the  Little  Cotton¬ 
wood  side.  Ore  shipments  were  started 
recently  by  Nick  Kolova,  operating  in 
the  Cardiff  mine,  in  Big  Cottonwood 
Canyon.  This  ore  was  taken  from  the 
strike  on  the  1,200  level  this  winter 
and  stored. 

►  National  Tunnel  and  Mines  will  soon 
be  driving  ahead  underground  with  its 
5-mile  adit.  Open-cut  work  is  progress¬ 
ing  rapidly.  On  June  1  the  town  of 
Tooele  turned  itself  over  to  a  celebra¬ 
tion  of  the  event  with  a  parade  and 
dedication  ceremonies  at  the  portal  of 
the  new'  adit.  The  new  railroad  spur  to 
the  portal  has  been  completed  by  the 
Tooele  Valley  Eailroad  Company. 

►  Good  ore  has  been  struck  in  Bingham 
Metals  Company  ground  at  Bingham 
by  the  United  States  Smelting,  Refining 
&  Mining  Company,  which  has  a  lease 
on  the  property.  The  smelting  company 
has  driven  a  crosscut  westw'ard  from  its 
Niagara  600-ft.  level.  A  crosscut  is  to 
be  driven  to  the  Gem  fissure,  w'hich  was 
highly  productive  in  the  upper  levels  of 
the  Bingham  Metals. 

►  A  drift  is  being  advanced  from  the 
top  of  the  West  Raise  in  the  West 
Toledo  mine,  at  Alta,  according  to  A.  O. 
Jacobson,  Manager.  A  4,000-ft.  airline 


has  been  run  from  the  Columbus-Rexall 
tunnel,  ami  two  shifts  have  started  to 
work  to  reach  the  intersection  of  three 
main  fissures.  Frank  Harris  and  asso¬ 
ciates  have  resumed  operations  on  a 
surface  lease,  750  ft.  above  company 
work.  A  contract  was  also  awarded 
by  the  West  Toledo  Mines  Company  to 
Douglas  Despaiu  to  drift  from  the  400 
level  to  reach  the  Manitoba  fissure  at 
its  intersection  with  the  Cardiff  over- 
thrust  contact. 

►  Shipments  are  being  made  by  I.  M. 
Gauchat  from  the  New  Premier  mine, 
south  of  Ibapah.  A  company  is  being 
organized  by  L.  G.  Hardy,  J.  U.  Hicks, 
and  associates  to  operate  the  Spotted 
Fawn  group  of  six  claims  on  Dutch 
Mountain,  7  miles  northeast  of  Gold 
Hill. 

►  Production  of  sodium  sulphate  has 
been  started  at  the  plant  of  the  Salt 
Lake  Sodium  Products  Company  at  Salt- 
air,  on  Great  Salt  Lake,  20  miles  from 
Salt  Lake  City.  Daily  capacity  is  100 
tons.  Twenty  men  are  employed.  Glauber 
salts  are  scooped  up  by  a  gasoline- 
powered  shovel  and  hauled  to  the  plant. 
The  salts  are  put  into  solution,  the  sand 
is  eliminated  by  classifiers,  and  the 
sodium  sulphate  settled  in  tanks.  After 
evaporation  of  the  water,  the  salt  is 
filtered  and  dried.  The  company,  headed 
by  Fred  W.  McEntire,  has  a  lease  on 
2,800  acres  of  beach  land,  underlain  by 
glauber  salts  at  a  depth  of  tw'o  feet 
below'  the  surface. 
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Several  Small  Mines 
Plan  Reopening 

Labor  strike  at  Morning  and  Page  prop¬ 
erties  affects  800  men  and  their  families — 
Bunker  Hill  &  Sullivan  stock  split  up 

►  The  Morning  mine,  at  Mullan,  op¬ 
erated  by  the  Federal  Mining  &  Smelt¬ 
ing  Company,  and  the  Page  mine,  at 
Page,  are  both  idle  as  the  result  of  a 
strike  or  “labor  holiday”  declared  May 
14  by  the  Mullan  and  Kellogg  Miners 
Unions.  About  800  men  are  affected. 
Pumps  are  running  at  the  mines,  manned 
by  the  technical  staff.  Pickets  have  been 
maintained  at  the  entrances  to  the  mines 
and  mills.  Strikers  are  asking  for  union 
recognition  and  an  8-hour  collar-to-collar 
working  day. 

►  Stockholders  of  the  Bunker  Hill  & 
Sullivan  company  have  approved  the  re¬ 
port  of  directors  proposing  to  split  the 
common  stock  into  four  shares  for  each 
one  share  now  outstanding.  This  will 
make  the  total  number  of  shares  1,308,- 
000,  par  value  $2.50,  in  place  of  the 
present  327,000  shares  of  $10  par  value. 
A  dividend  of  37ic.  per  share  on  the 
new  issue  was  declared  by  the  directors, 
total  payment  amounting  to  $490,500, 
paid  on  June  3. 

►  Highland-Surprise  Consolidated,  op¬ 
erating  in  the  Pine  Creek  district,  has 


COPPER  TARIFF 

THE  “XUISAXCE"  taxes  on  cop¬ 
per,  lumber,  oil,  and  coal  that 
would  have  expired  on  June  SO 
have  been  recommended  for  an¬ 
other  two  years  by  the  House 
Ways  and  Means  Committee.  The 
bill  was  called  up  on  the  floor 
of  the  House  during  the  week  of 
June  7.  Most  observers  in  Wash¬ 
ington  believe  the  bill  will  be 
signed  by  the  President  and  the 
excise  tariff  on  copper  will  remain 
for  another  two  years. 


started  a  crew  of  men  at  w'ork  preparing 
underground  workings  for  a  resumption 
of  activities.  The  mill  is  also  being 
remodeled.  Production  of  lead-zinc-silver 
ore  is  expected  to  begin  soon.  Dr. 
Charles  Mowery  of  Spokane,  is  president 
and  H.  M.  Huemann,  of  Wallace,  is 
secretary-treasurer. 

►  Dickens  Mining  Company,  operating 
the  Dickens  mine,  in  the  Moon  Creek 
district,  east  of  Kellogg,  has  entered  the 
list  of  producers  with  its  200-ton  mill, 
producing  a  lead-zinc  concentrate.  Ore 
has  been  mined  on  the  400,  500,  and 
600  levels  of  the  shaft,  according  to 
Ross  Roundy,  manager,  of  Wallace.  A 
1,600-ft.  crosscut  from  the  600  level  is 
being  driven  to  open  ore  in  the  Silver 
Crescent  mine,  owned  by  the  same  com¬ 
pany.  Guy  E.  Riegel,  of  Spokane,  is 
president. 

►  Coeur  d’Alene  Mines  Corporation,  op¬ 
erating  in  the  silver  belt  west  of  Wallace 
is  installing  machinery  for  shaft  sinking. 
Herbert  Mowery,  of  Spokane,  is  presi¬ 
dent  of  the  company. 

►  Blue  Eagle  Mining  company.  Pine 
Creek  district,  has  started  development 
work,  following  a  shutdown  of  several 
years.  The  lower  tunnel  w'ill  be  extended 
to  a  point  under  the  upper  workings 
w'here  lead-zinc-silver  values  were  found. 
Ed  McCarty,  of  Salem,  Oregon,  is  presi¬ 
dent  of  the  company  and  William  T. 
Tuson,  of  Kellogg,  secretary-treasurer. 

►  St.  Elmo  Silver  Mines  Corporation, 
located  in  the  silver  belt,  has  let  a  con¬ 
tract  to  drive  the  lower  tunnel  to  the 
rich  lead-silver-copper  vein  exposed  in 
upper  levels.  R.  E.  Weniger,  Wallace, 
is  president  and  T.  R.  Jones,  of  Ward- 
ner,  secretary-treasurer. 

►  The  John  George  lease,  in  the  upper 
levels  of  the  Bunker  Hill  mine,  in  Ward- 
ner,  is  again  in  full  operation,  following 
a  shutdown  during  the  depression. 
Twenty-five  miners  are  employed  and  a 
200-ton  mill  is  working  on  a  one-shift 
basis. 

►  General  Mines  Corporation,  in  the 
Pine  Creek  district,  is  making  plans  to 
resume  operation.  Work  will  start  on 
an  8-ft.  vein  disclosed  about  2,600  ft. 
from  the  portal  of  the  lower  tunnel. 
H.  G.  Loop,  of  Spokane,  is  president  and 
manager  of  the  mine. 
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Vieiv  of  various  leases  active  on  Consolidated  Coppermines  Com¬ 
pany  ground  in  the  Lane  district  hetivecn  Ruth  and  Ely,  Nevada, 
with  Chinaniaih  lease  in  the  foreground.  Ore  is  sent  to  the 
McGill  smelter. 
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Mill  For  Getchell  Gold 
To  Be  Constructed 

Ore  near  surface  will  be  mined  by  power 
shovels — Crown  Point  mill  may  increase 
capacity — Jumbo  Mine  Leased 

►  Metallurf^ical  tests  are  being  made  on 
ore  from  tlie  Getchell  gold  property,  in 
eastern  Humboldt  County.  Surface  oxi¬ 
dized  ore  will  be  mined  by  power  shovel. 
Tests  indicate  the  sul[)hide  ore  will  re¬ 
quire  a  preliminary  roast  at  lotv  tem¬ 
perature.  Excavation  is  completed  for 
a  mill,  probably  of  not  less  than  400 
tons’  capacity.  Xine  tunnels  have  cross¬ 
cut  the  ore  channel,  in  places  more  than 
100  ft.  wide.  Power  will  be  supplied  by 
a  line  to  be  built  at  once  from  Winne- 
mucca.  The  mine  is  2~>  miles  north  of 
Golconda,  at  the  ease  base  of  the  Osgood 
range.  It  has  been  developed  during 
the  past  eighteen  months  by  the  Getchell 
Mine,  Inc.  George  Wingfield  is  presi¬ 
dent  and  Xoble  II.  Getchell  vice-presi¬ 
dent  and  manager.  The  main  office  is 
in  Keno. 

►  The  Goldfield  Mining  Company,  an¬ 
other  subsidiary  of  Calumet  &  '  Ilecla 
Consolidated  Copper  Company,  is  con¬ 
ducting  extensive  surface  work  in  the 
eastern  part  of  the  Goldfield  district, 
where  it  has  acquired  about  70  claims. 
Its  work  is  designed  to  aid  in  an  inten¬ 
sive  study  of  the  district  geologv,  in 
line  with  that  conducted  for  over  two 
years  by  the  Eastern  Exploration  Com- 
p.'iny,  w'hich  has  an  option  on  proper¬ 
ties  of  the  Goldfield  Consolidated  Mines 
Company  and  Goldfield  Deep  Mines 
Company.  Eastern  Exploration  con¬ 
tinues  to  ship  a  substantial  tonnage  of 
high-grade  ore  to  the  smelter. 

►  Bentonite  mined  in  hills  ea.st  of 
Walker  Lake,  Mineral  County,  is  pur¬ 
chased  by  the  United  States  Nav^-.  The 
product,  crushed  to  1-in.  size,  is  trucked 
up  a  steep  road  on  the  east  slope  of 
Mount  Grant  to  the  Rose  Greek  reser¬ 
voir,  7,000  ft.  above  sea  level,  and 


dumped  in  the  reservoir  bottom  to  seal 
fissures  through  which  the  water  escapes. 
The  reservoir  was  constructed  to  sup¬ 
ply  mountain  water  to  the  navy  base 
near  Hawthorne.  The  hard  bentonite 
is  mined  from  veins  in  tuff.  It  is 
learned  that  at  the  Coulee  dam  juoject 
in  Washington,  bentonite,  known  there 
as  V'olclay,  is  similarly  used. 

►  Properties  of  the  Tonopah  Mining 
Company  of  Nevada,  worked  in  late 
years  by  lessees,  ])ro(luced  in  19.36  ore 
having  a  gross  value  of  $60*2,91 8. .39. 
Smelter  shipments  aggregated  1*2,9.39 
tons  of  dry  ore  containing  .3,972  oz.  gold 
and  512,301  oz.  silver,  according  to  the 
annual  report.  From  this  ore  the  coni- 
])any  received  royalties  of  $108,997.78, 
and  its  net  profit  was  $83,52.3.29.  The 
General  Metals  Recovery  Corporation, 
treating  tailing  from  the  old  cyanide 
plant  at  Millers,  paid  the  Tonopah  Min¬ 
ing  Company  $27,912  in  roy.alty  on 
194,318  tons  of  tailing,  this  source 
yielding  net  $26,06.3  and  making  total 
profit  from  the  Nevada  properties  $109,- 
587.  Satisfactory  results  attended  work 
on  a  gold  prospect  in  the  Cimarron  dis¬ 
trict,  .30  miles  north  of  Tonopah.  Ope¬ 
rating  losses  and  cost  outlay  .‘it  the 
Vertex  in  Colorado,  in  Nicaragua, 
Ontario,  and  at  Flin  Flon,  with  small 
e.'irnings  by  the  company’s  Tonopah  & 
Goldfield  Railroad,  reduced  the  year's 
net  to  $67,310.38.  Horace  .\.  .Tohnson, 
of  Tonopah,  is  in  charge  in  Nevada. 

►  With  rated  cap.acity  of  100  tons  per 
day,  the  Crown  Point  mill  of  the  Sutro 
Tunnel  Coalition,  Inc.,  at  Gold  Hill,  on 
the  Comstock  lode,  has  been  treating 
around  125  tons  from  Crown  Point 
underground  workings  and  from  two 
surface  open  cuts  on  the  lode  outcrop. 
Capacity  probably  will  be  at  least 
doubled  soon.  Surfai^e  cuts  are  on  the 
Crown  Point  and  Imperial  mines.  Sutro 
Tunnel  Coalition,  Inc.,  is  a  wholly  owned 
subsidiary  of  Comstock  Tunnel  &  Dr.ain- 
age  Company.  .1.  M.  Leonard  is  mana- 
gcr. 

►  Construction  of  a  50-ton  mill,  employ¬ 
ing  table  concentration  and  magnetic 
separation,  is  in  jirogress  on  property 
of  the  Nevada  Tungsten  Corporation  in 
the  Pine  Nut  range  in  Douglas  County. 
Substantial  bodies  of  scheelite,  samp¬ 


ling  1  per  cent  Wt):,  have  been  devel¬ 
oped  in  the  past  two  years  under 
direction  of  H.  E.  Loufek,  of  Reno, 
president  and  manager.  H.  G.  Walker, 
of  Reno,  is  consulting  engineer. 

►  An  orebody  opened  in  the  Overman 
mine  of  the  Consolidated  Chollar,  Gould 
Sav.-ige  Mining  Company  below  Gold 
Hill  in  the  Comstock  district  is  prov¬ 
ing  to  be  of  large  volume,  with  a  width 
of  2(1  to  30  ft.  and  now  opened  for  a 
length  of  400  ft.  Sampling  was  said  to 
indicate  an  excellent  mill  grade.  Dur¬ 
ing  the  first  quarter  of  1937  the  flota¬ 
tion  mill  produced  concentrate  worth 
$88,867,  with  net  of  $25,523  before  de¬ 
pletion,  depreciation,  and  taxes.  In 
19.36  tlie  mill  treated  123,587  tons,  in¬ 
cluding  15,449  tons  of  custom  ore  from 
the  Ophir  workings  of  the  Consolidated 
Virginia  Mining  Company.  Gross  re¬ 
covery  was  $293,823,  of  which  $19,213 
.‘iccrued  to  the  Consolidated  Virginia. 
Net  for  the  year  was  $72,984,  of  which 
$29, (•()()  was  expended  for  1,368  ft.  of 
development  work.  Sidney  W.  Fish, 
formerly  of  New  York,  is  president; 
Thomas  V.  Barton,  of  San  Francisco,  is 
managing  director,  and  V.  F.  Dempsey 
superintendent. 

►  Gold  discoveries  in  the  Box  Canyon 
district,  southwest  of  Jungo  in  north¬ 
ern  Pershing  County,  have  attracted 
wide  interest.  Late  last  year,  when 
prospecting  for  placer  gold  in  the 
canyon  bed,  Fitzgerald,  Taylor,  and 
Garner  found  coarse  gold  in  vein  out¬ 
crops.  They  located  claims,  which  were 
shown  by  survey  to  be  on  patented  rail¬ 
road  land.  Utah  men  became  interested, 
bought  the  land  from  the  Union  P.-icific 
Company,  :ind  have  exposed  high-gr;ide 
gold  ore  in  a  40-ft.  shaft  .and  at  other 
points.  Several  other  interesting  finds 
are  reported  in  the  vicinity  of  the  dis¬ 
coverers’  Bl.ack  .Tack  group. 

►  Ten  modern  apartment  houses  are  be¬ 
ing  erected  at  a  cost  of  $107,000  at 
Mountain  City  by  the  Mountain  City 
Copjier  Comjiany,  controlled  by  the  In¬ 
ternational  Smelting  Company.  By 
erection  of  these  houses,  80  families 
can  be  accommodated  with  three-room 
apartments.  Each  apartment  will  have 
running  water,  electricity,  and  modern 
plumbing.  The  Copper  Roofs  Company, 
of  Utah,  a  Salt  Lake  City  corporation, 
is  8U[»[dying  copper  roofing.  Lynch- 
Cannon  Engineering  Company,  of  Salt 
Lake  City,  is  constructing  the  apart¬ 
ments.  R.  Young,  of  Salt  Lake,  is  doing 
the  engineering  work. 

►  George  Austin  and  attorneys  for  par¬ 
ties  involved  have  confirmed  terms  of  a 
lease  and  option  on  the  Jumbo  gold  mine, 
in  the  Awakening  district,  Humboldt 
County.  J.  K.  Wadley,  of  Texarkana, 
Ark.,  and  H.  L.  Hunt,  of  Tyler,  Tex., 
oil  operators,  paid  Austin  on  May  28 
a  certified  check  for  $250,000  on  account, 
the  total  purchase  price  being  $10,000,000 
if  option  to  buy  is  exercised  within 
twenty  years.  The  lease  extends  for 
35  years,  and  royalties  of  20  per  cent 
above  $15  ore  and  10  per  cent  below 
that  figure  will  be  paid  applying  on 
purchase  price,  but  payments  must  total 
$100,000  yearly.  The  six  members  of  the 
Austin  family  share  equally  in  the  pay¬ 
ments.  Two  suits  against  Austin  now 
pending  based  on  grubstake  claims  will 
be  defended  by  the  jmrehasers. 
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The  rilESTlGE  of  tin?  IMosidont 
h:is  suite  red  sadly  during  reeent 
months.  Congress  is  now  any¬ 
thing  but  a  rubber  stamp.  The  p'roposed 
enlargement  of  the  Supreme  Court  was 
the  major  wedge  which  has  split  off 
great  factions  and  weakened  the  alle¬ 
giance  of  many  who  remiiin  at  least 
nominally  loyal. 

Keestablishment  of  umiuestioned  lead¬ 
ership  on  the  part  of  the  Chief  E.xecu- 
tive  is  not  e.xpected.  But  it  is  a  great 
mi.stake  to  assume  that  Congress  is  going 
to  run  riot,  ignore  the  White  House,  or 
do  much  in  the  way  of  initiating  legis¬ 
lation  of  its  own.  Congress  would  really 
like  to  go  home,  and  may  even  decide 
to  do  so  when  the  necessary  appropria¬ 
tion  bills  are  out  of  the  way.  That  is 
about  the  only  way  that  Congressmen 
see  of  escaping  continued  White  House 
pressure  for  things  they  do  not  want  to 
vote  on,  either  for  or  against. 

This  change  in  the  attitude  of  Con¬ 
gress  is  not  surprising  in  view  of  the 
fact  that  the  crisis  philosophj'  no  longer 
is  j»ersuasive.  The  depression  emer¬ 
gency  has  so  evidently  passed  that  Con¬ 
gress  gags  when  asked  to  swallow 
emergenej’-type  measures. 

Appropriations 

The  house  of  Representatives 
Committee  on  Appropriations,  in  re¬ 
porting  to  the  House  its  recommendation 
regarding  funds  for  the  Interior  Depart¬ 
ment  next  year,  suggests  slightly  less 
money  for  the  United  States  Geological 
Survey  and  for  the  Bureau  of  Mines; 
also  a  small  cut  from  last  year’s  total. 
The  Survey  curtailment  applies  only  to 
the  fund  for  leasing  of  minerals  on 
public  lands  and  Naval  petroleum  re¬ 
serves.  This  cut  is  partly  offset  by 
slight  suggested  increases  for  work  in 
stream  gaging  and  in  printing  of  geo¬ 
logic  maps.  Fundamental  geologic,  topo¬ 
graphic,  and  mineral  studies  will  be 
conducted  with  the  same  moneys  as  last 
year  if  the  House  committee  recom¬ 
mendation  carries  through  to  final  enact¬ 
ment. 

Several  of  the  items  of  the  Bureau  of 
Mines  list  of  activities  are  increased  as 
compared  with  last  year’s  appropria¬ 
tions.  These  increases,  for  fuel  testing, 
mineral  mining  investigations,  and  min¬ 
ing  experiment  stations,  are  much  more 
than  offset  l)v  a  cut  of  about  $63,000 
for  the  economics  of  mineral  industries. 
The  committee  says: 

“In  recommending  a  reduction  of  $62,700 
in  the  estimate  of  $337,490  for  this  activity 
the  committee  has  taken  into  consideration 
the  work  which  will  undoubtedly  be  un¬ 
dertaken  by  the  new  Bituminous  Coal 
Commission  authorized  by  a  recent  act  of 
Congress.  This  agency  will  unquestion¬ 
ably  collect  voluminous  data  and  statistics 
in  connection  with  the  bituminous  coal 
industry,  which  is  now  being  performed 
by  the  Bureau  of  Mines,  and  it  is  with 
a  view  to  preventing  duplication  of  this 
work  that  the  committee  has  recommended 
a  reduction  in  the  estimate.” 

The  committee  report  to  the  House 
also  includes  the  following  significant 
l)ara  graph: 

“The  committee  recommends  that  the 
Secretary  of  the  Interior  shall  have  a  study 
made  of  the  branch  organization  of  the 
Bureau  of  Mines,  other  than  by  the  Bureau 
itself,  with  a  view  to  the  possible  abolition 
of  what  appears  to  be  an  tinnecessary 
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eneumbraiice  and  expense.  It  seems  ad- 
visal)le  to  the  committee  to  re-establish 
the  direct,  over-all  supervision  of  the 
Bureau’s  divisions  by  its  Director,  as  was 
customary  from  the  Bureau’s  establish¬ 
ment  until  the  administration  of  its  last 
I)revlous  Director.” 

These  two  quotations  appear  to  reflect 
the  desire  of  Representative  Scrugham, 
of  Nevada,  that  the  economic  investigti- 
tions  of  the  Bureau  of  Mines  be  sharply 
curtailed.  When  such  effort  has  pre¬ 
viously  been  made  by  him  the  Senate 
has  not  been  willing  to  concur.  Nor  is 
it  really  expected  that  the  Senate  will 
want  to  transfer  statistical  fact-finding 
from  the  Bureau  to  the  Goal  Commis¬ 
sion.  The  latter,  Washington  ob.servers 
believe,  will  ultimately  prefer  to  have 


Copper  "Surplus" 

OFFICIALS  IN  WASHINGTON 
would  like  very  much  io  know  just 
whnt  happened  in  the  reported 
conference  of  world  copper  pro¬ 
ducers  held  in  Netc  York  in  mid- 
May.  They  suspect  that  nothing 
definite  transpired,  because  other 
meetings  are  to  be  held  in  London 
ill  June.  The  unsettled  question 
is  whether  a  curtailment  program 
by  foreign  producers  is  imminent. 
Mineral  economists  continue  to 
spotlight  in  their  thinking  the  dis¬ 
parity  between  the  present  rate  of 
copper  production,  3.6  million 
short  tons  per  year,  and  the 
world's  peak  of  copper  consump¬ 
tion.  2.1  million  tons.  Surely,  they 
argue,  a  half  million  tons  per 
year  of  copper  ran  go  into  mili¬ 
tary  reserves  for  only  a  limited 
time.  European  stoci  piles  ought 
by  now  to  he  big  enourjh  for  even 
the  most  militaristic  of  officials. 

THE  FUNDAMENTAL  QUES¬ 
TION  raised  in  Washington  is. 
therefore — Shall  we  expect  cur¬ 
tailment  of  buyino.  with  possible 
further  collapse  of  prices:  or  are 
there  new  unnoted  large  consum¬ 
ing  activities  which  will  advance 
copper  use  above  preinous  peaks? 
Government  officials  admit  they 
do  not  have  the  answer.  Further¬ 
more,  they  think  that  the  same 
philosophy  may  apgly  to  numerous 
metals  other  than  copper. 


the  fundamental  statistical  work  done 
tiy  the  Bureau,  so  that  no  question  need 
be  raised  as  to  the  correctness,  impar¬ 
tiality,  or  adequacy  of  the  data. 

The  situation  is  developing  into  a 
matter  of  State  and  regional  contro¬ 
versy.  One  commentator  has  even  gone 
so  far  as  to  say,  “Uneconomic  deposits 
in  Nevada  which  require  technologic 
nursing  and  indirect  subsidy  are  allowed 
to  dictate  the  policy  of  the  Government 
:ind  decide  what  investigations  shall  be 
made  for  the  service  of  mining  and  min¬ 
erals.  One-half  of  1  per  cent  of  the 
value  of  mineral  production  comes  from 
that  State,  but  seemingly  100  per  cent 
of  the  House  of  Representatives’  mining 
and  mineral  policy.”  This  refers,  of 
course,  to  Representative  Scrugham’s 
valiant  effort  to  stimulate  electrochemi¬ 
cal  processing  of  Nevada  deposits  with 
power  from  Boulder  Dam  at  the  expense 
of  general  economic  studies.  The  influ¬ 
ence  of  the  Representative  as  chairman 
of  the  appropriation  subcommittee  which 
handles  Bureau  of  Mines  and  Geological 
Survey  funds  indicates  the  importance 
of  his  opinion  in  shaping  all  mineral 
policies. 

Reorganization 

Reporting  its  fact-finding  to  tue 
special  Senate  committee  on  reor¬ 
ganization,  the  Brookings  Institution 
gives  the  following  resume  of  the  min¬ 
eral  resource  activities  of  the  govern 
ment : 

The  agencies  engaged  in  research  and 
regulation  in  connection  with  mineral  re¬ 
sources  are  the  following: 

‘T.  Geological  Survey  (Interior  Depart¬ 
ment).  which  deals  with  the  occurrence 
and  distribution  of  minerals,  including 
water. 

“2.  Bureau  of  Mines  (Interior  Depart¬ 
ment),  which  deals  with  technological 
problems  of  mining  and  oil  extraction, 
safety,  utilization  of  products,  and  pro¬ 
motion  of  trade. 

“3.  Petroleum  Conservation  Division  (In¬ 
terior  Department),  which  deals  with  the 
administration  of  the  Connally  Act  of  Feb. 
22.  1935,  prohibits  interstate  shipment  of 
oil  in  excess  of  the  production  permitted 
by  State  law.  acts  as  adviser  to  the 
Secretary  of  the  Interior  on  petroleum 
matters,  and  cooperates  with  the  oil- 
producing  states  in  the  study  of  physical 
waste. 

“4.  National  Bituminous  Coal  Conimis- 
sion  (Interior  Department),  which  was 
created  to  regulate  the  price  of  bituminous 
coal  and  also  has  authority  to  make  studies 
in  the  field  of  safety,  trade,  and  costs  of 
mining.  Its  power  to  regulate  prices  was 
declared  unconstitutional  on  May  18,  1936. 

“5.  Bureau  of  Foreign  and  Domestic 
Commerce  (Commerce  Department),  which 
is  engaged  in  foreign-trade  promotion, 
hut  whose  functions  as  regards  trade  in 
metals  and  minerals  were  transferred  to 
the  Bureau  of  M'nes  in 

From  these  facts,  four  recommenda¬ 
tions  about  mineral  resources  are  pre¬ 
sented,  viz.: 

“1.  That  the  Geological  Survey  and  the 
Bureau  of  Clines  he  kept  distinct. 

“2.  That  the  work  of  the  Petroleum 
Conservation  Division  be  restricted  to 
enforoment  of  the  Connall.v  Act  and  to 
advising  the  Secretary  of  the  Interior  on 
petroleum  policy,  and  that  studies  look¬ 
ing  to  the  prevention  of  waste  be  trans¬ 
ferred  to  the  Bureau  of  Mines. 

“3.  That  research  activities  of  th<»  Xa- 
tional  Bituminous  Coal  Commission  be 
transferred  to  the  Bureau  of  Mines. 

“4.  That  the  National  Bituminous  Coal 
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Ooiuinission  bo  disoontinuod  unless  regula- 
livo  and  adininistrativo  funotions  are  re¬ 
stored  to  it.” 

From  the  {general  text  of  the  report 
it  is  evident  that  the  Rrookiiifjs  investi- 
>;ators  ex|)eet  the  Bureau  of  Foreign  and 
Domestie  Comnieree  to  discontinue  that 
part  of  its  activities  whicii  duplicates 
the  work  of  tiie  Bureau  of  Mines.  How¬ 
ever,  they  do  not  make  any  specific 
recommendation  to  that  effect. 


Mine  Efficiency 


AYPiAR  AGO  funds  from  W.P.A. 

were  provided  to  study  “the 
major  clianges  discernii)le  in  the  tech¬ 
nology  of  mineral  extraction,  and  to 
j»oint  out  such  prob.able  effects  upon  the 
economy  and  tiie  social  organization  of 
the  country  as  seemed  to  be  clearly  in¬ 
dicated.’’  Tlie  first  report  on  tliis  joint 
project  of  W.P.A.  and  the  Bureau  of 
Mines  was  released  late  in  May  under 
tlie  title  ••Technology  and  the  Mineral 
Industries.”  (Copies  are  being  distrib¬ 
uted  by  M'.P.A.  Nation.il  Hese.arch  Proj¬ 
ect,  Philadelphia,  Pa.,  Dr.  D.ivid  M'ein- 
traiib.  Director.) 

The  statistics  gathered  clearly  dem¬ 
onstrate  the  large  increase  in  output  j)er 
worker  in  the  mines  of  the  Fnited 
States.  Advances  in  coal,  oil,  and  gas 
are  large,  but  the  productivity  per  m:in 
in  cojiper,  iron,  sulphur,  j)hosphate  rock, 
and  gyj»sum  is  even  greater.  Moreover, 
the  data  show  also  th.at  the  ])ercentage 
of  those  g.'iinfully  emj)loyed  in  mineral 
extraction  has,  with  the  exception  of  the 
depression  period,  increased  steadily.  In 
1930,  however,  the  percentage  of  gain¬ 
fully  employed  so  engaged  was  oidy  2 
per  cent,  in  contrast  with  2.7  per  cent 
ten  years  earlier. 

In  commenting  on  this  report  officials 
]>oint  out  that  new  technology  has  been 
necess.ary  for  three  reasons: 


1.  Deeper  mines  and  leaner  orebodies 
could  not  be  worked  at  all  with  the  old 
techni(iues. 

2.  There  were  not  enough  .available 
workers  to  use  old  methods  and  produce 
)netal  and  minerals  equal  to  the  (lemaud. 

3.  The  cost  of  mining  by  the  old 
methods  under  less  f.avor.able  mine  con¬ 
ditions  (and  with  much  higher  wages  per 
hour)  would  have  m.ade  juices  juohibi- 
tive  long  before  now  with  the  old  tech¬ 
niques. 

(Officials  [)oint  out,  therefore,  that 
teidmologic  advance  in  mining  has  con¬ 
tributed  to  social  well-being  in  .a  num¬ 
ber  of  w.ays.  It  has  j)erniitted  continu¬ 
ing  enijdoyment  where  otherwise  mine 
abandonment  would  have  been  necessary. 
It  has  jiermitted  lowered  cost,  which  in 
turn  stimulated  increased  usage.  It  has 
advanced  the  standard  of  living  by 
maintaining  increased  cheap  supplies  of 
metals  and  minerals  for  new  aj>plica- 
tions  and  more  generous  supply  for  old 
uses. 


"Economy"  Budget 

The  president  at  last  is  seem¬ 
ing  to  work  for  economy.  Previous 
requests  to  Congress  and  j)romises  to  the 
public  meant  little.  It  reijuired  a  .severe 
strain  on  the  Federal  bond  market  to 
convince  the  President  that  Morgenthau 
and  Eccles  are  right.  There  is  some 
limit  on  safe  spending  by  the  Govern¬ 
ment. 


But  the  President  has  no  desire  to  cut 
relief  where  cutting  on  a  substantial 
scale  would  be  possible,  though  politi¬ 
cally  embarrassing.  Nor  would  the  Chief 
Executive  care  to  have  Congress  provitle 
the  reijuested  $l,o00, 000,000  for  relief 
with  a  proviso  that  it  must  last  for 
twelve  months.  Congress  is  not  likely 
to  hamstring  W.P..\.  technique  in  that 
fashion,  though  a  majority  of  Congress¬ 
men  individually  would  probably  love 
to  do  this. 


Future  of  Minerals 


THE  W.P.A.-BUEEAU  OF 
MIXES  report  makes  important 
summarp  as  to  the  immediate  min¬ 
eral  outlook.  It  says: 

‘‘The  short-time  prospect  is  one  of 
inereasint/  ahiintlanee.  Oenrralizinn 
where  conditions  rarp  wideiy,  tee 
map  conclude  that  for  the  immedi¬ 
ate  future — sap  for  the  nejet  ten 
pears — mineral  teehnologp  will  not 
onip  succeed  in  orcrcoming  the  in- 
ereasinp  handicaps  of  nature  hut 
map  he  counted  on  to  effect  further 
sarinps  in  the  labor  required  to 
obtain  a  unit  of  product. 

“For  the  mineral  group  as  a  whole, 
the  increase  in  output  per  man 
hitherto  observed  map  be  expected  to 
continue,  though  probablp  at  a  slower 
pace  than  during  the  1920’s.  ^yhcre 
exceptions  to  the  general  tendenep 
occur  and  depletion  absorbs  all  of 
the  gains  of  teehnologp,  as  map 
happen  in  certain  of  the  minor 
metals,  alternative  supplies  seem 
assured  from  other  sources  or  from 
substitutes. 

“Whether  the  savings  of  labor  per 
ton  result  in  actual  decline  in  em- 
plopment  depends  upon  the  factor  of 
demand,  which  depends  in  turn  upon 
many  other  factors.” 

LOXG-TIME  OUTLOOK— The 
correspondiny  more  distant  pros, 
pert  is  then  summarized  as  fid- 
lows: 

“Over  the  longer  view,  however, 
the  prospect  is  one  of  growing  dif¬ 
ficulties  in  which  teehnologp  has  a 
harder  time  to  overcome  the  handi¬ 
caps  of  nature.  The  arrival  o/  such 
a  stage  of  increasing  cost  is  fore¬ 
cast  bp  the  past  experience  of  in¬ 
dividual  mines  and  the  older  mining 
districts  the  world  over.  When  the 
time  <‘iimes  that  new  sources  are  no 
longer  available,  more  of  the  world’s 
mineral  industrp  must  pass  into  the 
stage  already  locally  familiar  irhcrc 
the  gains  of  technology  can  no  longer 
suffice  to  offset  the  increasing  handi¬ 
caps  of  nature. 

“Unfortunately  for  social  planning, 
we  can  be  muck  surer  of  the  prob- 
ability  of  such  a  period  of  increasing 
costs  than  of  the  date  at  wdiich  it 
will  appear.  .  ,  . 

“It  is  the  prospect  of  such  an 
increase  in  costs  that  creates  the 
problem  of  mineral  conservation.  Ab¬ 
solute  exhaustion  of  any  .  mineral 
could  happen,  if  at  all,  only  in  the 
distant  future;  increasing  cost 
through  depletion  of  the  best  re¬ 
sources  has  already  arrived  in  some 
branches  of  mining  and  may  be 
expected  in  still  others  within  the 
span  of  men  now  living.  It  is  there¬ 
fore  the  simplest  common  sense  to 
prolong  the  period  of  abundance  bp 
the  elimination  of  preventable  waste. 
.  .  .  On  the  whole,  the  technologic 
developments  in  prospect  increase 
the  potential  recovery  of  the  resource. 
The  problem  of  conservation  is 
largely  to  encourage  an  organization 
of  the  mineral  industries  that  will 
permit  the  savings  in  resources  which 
technology  has  already  shoirn  to  be 
possible.” 


Balancing  the  budget  by  new  taxes 
to  be  enacted  soon  seems  less  likely 
now  than  a  month  ago.  A  thorough 
study  of  the  fundamentals  of  the  taxa¬ 
tion  j)olicy  of  the  nation  is  being  made 
by  the  Treasury  Department.  The  re¬ 
sults  cannot  be  presented  immediately. 
Unless  Congress  stays  through  the  sum¬ 
mer  or  recesses  and  comes  back  in  the 
fall  (most  unlikely),  the  findings  will 
wait.  Most  j)robable  aj)pears  a  special 
j)re-session  meeting  of  the  interested 
Congressional  committees,  perhaps  in 
November.  Hearings  could  be  held  then 
and  a  bill  whipjjed  into  condition  for 
early  enactment  next  year. 

Congress  hates  to  i)ass  tax  legislation 
of  this  sort  just  before  elections,  but 
it  will  probably  have  to  do  so.  And  it 
is  most  likely  that  the  taxes  enacted  in 
the  winter  of  1937-38  will  be  levied  on 
the  incomes  of  1937.  Mining  executives 
who  are  good  guessers  will  naturally 
have  to  set  aside  some  funds  to  pay 
these  taxes.  This  is  another  unpleasant 
and  comj)licating  factor  when  it  comes 
time  to  guess  what  dividend  rate  should 
be  fixed  to  avoid  .as  far  as  is  possible 
the  levies  on  undistributed  income. 

Power  Policy 

CONTROVERSY  over  the  selection 
of  an  authority  to  fix  jmwer  rates 
.at  new  feder.ally  owned  dams  continues 
to  r.age  in  Washington.  The  several  ef¬ 
forts  of  the  President  to  secure  some¬ 
thing  like  unanimous  support  for  one 
jdan  or  another  have  all  failed.  Differ¬ 
ences  between  those  who  would  have  a 
dock  of  T.V'.A.-type  agencies  and  those 
who  would  j)ut  the  whole  arrangement 
under  the  Federal  Power  Commi.ssion 
seem  irreconcilable.  The  President  him¬ 
self  is  compelled  to  decide  on  a  plan. 
And  there  is  certainly  no  exi)ectation 
that  Congress  will  adoj)t  even  his  find¬ 
ings  without  further  debate  and  prob¬ 
able  amendment. 

As  near  to  an  imparti.al  set  of  find¬ 
ings  as  can  be  exj)ected  from  anyone  is 
found  in  the  Brookings  Institution’s 
recommendations  to  the  Senate  commit¬ 
tee  on  reorganization.  Th.at  agency  be¬ 
lieves  that  Ji  joint  board  of  Federal 
Power  Commission  and  Securities  .•uid 
Exchange  Commission  should  j)ass  on 
matters  having  interest  for  both.  It  is 
then  recommended — 

‘•That  all  power  activities  of  the  Gov- 
ernnient,  with  the  exceptions  noted,  he 
suhject  to  supervision  hy  a  single  agency, 
eithi'r  the  Federal  Power  Coinniission,  or 
a  new  Federal  Power  Ailininistratlon.” 

The  authority  now  lodged  with  P.W.A., 
R.E.A.,  E.H.F.A.,  the  Departments  of 
Agriculture,  Interior,  and  War,  and  the 
various  commissions  and  policy-making 
groups  would  all  be  transferred  under 
this  finding.  These  Brookings  specialists 
even  go  so  far  as  to  make  a  final  recom¬ 
mendation  : 

“That  proposals  for  the  development  of 
Federal  power  projects  re<iuire  the  approval 
of  the  Federal  Power  Comnilsslon,  which 
should  also  have  supervision  over  produc¬ 
tion  and  rates.” 

Mining  interests  which  would  like  to 
use  some  federally  generated  power  must 
not  expect  that  so  impartial  a  finding 
.‘IS  this  is  going  to  be  adopted  soon,  if 
at  all.  It  sounds  too  simple  to  be  ac- 
cej)table  under  present  alphabetic  think¬ 
ing  of  Washington. 
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Interest  Grows  on  Ore 
Below  Roosevelt  Tunnel 

Deeper  exploration  planned  as  a  result  of 
finding  good  mineralization  below  drainage 
tunnel — Diamond  drilling  in  Iowa  Gulch 

►  Rfcent  ore  strikes  in  the  lower  levels 
niid  espeeially  in  the  mines  of  the 
Cripple  Creek  district  where  the  shafts 
have  been  sunk  below  the  Roosevelt 
drainaffe  tunnel,  have  spurred  the  larger 
oj>erators  in  the  district  to  undertake 
deeper  drilling  and  exploration.  The 
('resson  recently  installed  pumps  which 
had  been  pulled  and  is  planning  to  seek 
the  lower  measures  of  the  Cresson  blow¬ 
out.  The  move  on  foot  at  this  time  is 
to  tap  the  downward  extensions  of  ore 
zones.  The  new  drive  will  start  from 
the  $.‘{o,000,000  Vindicator,  with  the  first 
(d».jective  being  the  Hull  City  property. 
These  develojuiients  indicate  the  desir¬ 
ability  of  a  lower  drainage  tunnel  in  the 
district. 

►  .An  outstanding  development  of  recent 
weeks  at  Ouray  is  the  construction  by 
the  San  Juan  Metals  company  of  a  new 
l.'iO-ton  mill  and  boarding  house.  The 
Treasury  mine  has  a  (5,200-ft.  tunnel. 
The  mine  is  located  near  the  top  of  Red 
Mountain  pass  between  Ouray  and 
Silverton. 

►  G.  A.  Franz  and  associates,  operators 
of  the  Banner-American  mill,  in  Ouray, 
have  purchased  the  Saratoga  mine, 
smelter  and  numerous  claims. 

►  William  McCullough,  superintendent 
of  the  Hidden  Treasure  property,  plans 
to  extend  the  company’s  tunnel  an  addi¬ 
tional  2,000-ft.  This  property  adjoins 
the  Camp  Bird  mine. 

►  The  new  East  Argentine  Mining  & 
Milling  company,  operating  the  Sydney 
tunnel,  has  completed  rehabilitation  and 
dewatered  the  winze  on  the  Ontario  vein. 
Good  milling  ore  is  said  to  be  developed. 

►  Messrs.  Johnson  and  Zadra,  operating 
the  Black  Diamond  claim  through  the 
Sangre  de  Cristo  tunnel,  have  encoun¬ 
tered  dollar  a  pound  ore  on  the  second 
level  of  the  winze.  This  property  is  at 
Cripple  Creek. 

►  The  Portland  mine  of  the  United  Gold 
Mines  has  built  a  new  compressor  house 
at  the  No.  1  shaft  and  moved  the  three 
large  compressors  to  the  new  locations. 

►  The  Colorado  Custom  Ore  Milling 
(V)mpany,  operating  the  Cardigan  mine, 
in  Spring  Gulch,  in  the  Idaho  Springs 
district,  has  started  developing  the  May 
Day  and  others  in  a  group  of  mines 
througli*  the  Torpedo  Tunnel. 

►  The  Bellevue-Hudson,  an  old  prop¬ 
erty  in  the  Lawson  district,  is  being 
developed.  At  the  Clear  Creek  tunnel, 
at  Dumont  (in  the  same  district)  the 
crews  are  j»ushing  the  bore  and  stopping 
the  No.  10  and  Equinox  veins,  where 
good  ore  has  been  encountered.  new 
inO-hp.  compressor  which  will  drive  seven 
drills  has  been  installed. 


►  The  Kaminky  property,  near  Silver 
Lake,  has  installed  a  new  compressor. 
Good  ore  is  re[»orted  exposed  in  the 
drifts  and  raises.  Not  far  from  Alice 
the  Semiprone  is  developing  good  ore 
and  will  soon  be  shipping.  R.  A.  Pat¬ 
terson,  of  Georgetown,  is  president  and 
general  manager.  Other  properties  re¬ 
suming  operations  in  this  section  are 
the  Lalla  mines,  the  York,  Hamlin  and 
Cumberland  gulches,  and  Silver  Creek. 

►  The  Shurtloff  mine  shipped  about  45 
cars  of  ore  in  April,  that  ran  from  $6 
to  $23  per  ton.  The  Tennessee  Mines 
are  shipping  a  car  of  ore  daily  from 
the  Patti  Rosa  mine. 

►  Diamond  drilling  has  been  started  by 
E.  C.  Congdon,  of  Duluth,  on  the  Clear 
Grit  property,  in  Iowa  Gulch,  4  miles 
southeast  of  Leadville.  The  geological 
and  engineering  direction  of  the  work 
is  in  charge  of  E.  J.  Longyear  Company, 
of  Minneapolis. 


Quincy  Mine  Starts 
Operations 

Production  will  be  confined  to  Shafts  No. 
6  and  8 — Unwatering  at  Isle  Royole  mine 

►  The  Quincy  mine,  after  several  months 
of  pre[)aration,  resumed  the  hoisting  of 
copper  rock  in  No.  8  shaft  on  May  24, 
the  first  since  the  property  was  shut 
down  in  September,  1931.  Decision  to 
reopen  the  mine  was  made  by  the  board 
of  directors  of  the  Quincy  Mining  Com¬ 
pany  on  Sept.  10,  1936,  since  which 
time  the  shafts  have  been  unwatered  and 
repairs  made.  Working  operations  at 
the  start  will  be  confined  to  Nos.  6  and 
8  shafts.  No.  2  will  be  in  operation  by 
fall.  It  is  expected  that  production  can 
be  started  in  No.  6  shaft  by  the  latter 
part  of  June.  In  No.  8,  the  75th,  77th, 
79th,  and  81st  levels  are  ready  for  pro¬ 
duction.  In  No.  6  shaft  the  operating 
levels  will  be  the  85th,  86th,  and  87th 
levels. 

►  At  the  Isle  Royale  mine,  which  will 
be  reopened  by  a  reorganized  company, 
preparations  are  being  made  to  unwater 
the  shafts.  Bailers  as  well  as  pumps  wdll 
be  used.  Repairs  are  being  made  to 
surface  equipment.  Bailing  and  pump¬ 
ing  will  be  under  way  soon. 

►  Payment  of  a  dividend  of  50c.  to 
Calumet  &  Hecla  stockholders  on  June 
16  also  means  the  payment  of  a  bonus 
of  $25  to  employees.  The  increase  in 
the  dividend  rate  from  25  to  50c.  also 
brought  a  similar  incresise  in  the  bonus, 
the  latter  being  the  equivalent  to  the 
dividend  on  50  shares  of  stock.  Pay¬ 
ment  of  a  bonus  is  in  line  with  a  policy 
adopted  a  year  ago.  To  date  three 
bonuses  of  $12.50  each  have  been  paid 
and  meanwhile  several  increases  in  Avages 
have  been  made  effective.  Employees  now 
are  receiving  [)eak-time  pay.  Dividend 
and  bonus  payments  in  this  district 
alone  June  16  will  total  approximatelv 
$220,000. 


l/tUtniana 


Mill  at  Moorlight  Mine 
Destroyed  by  Fire 

Producer  of  manganese  forced  to  suspend 
operations — New  cyanide  plant  to  bo 
erected  for  Broadway  mine 

►  The  mill  at  the  Moorlight  mine,  2 
miles  east  of  Philipsburg,  was  destroyed 
by  fire  on  May  14.  The  cause  is  not 
known,  but  the  belief  held  is  that  it 
resulted  from  an  oil  explosion  in  the 
roasting  division  of  the  plant.  The 
mine  is  a  producer  of  manganese,  and 
about  60  men  are  reported  thrown  out 
of  work.  The  loss  is  estimated  at 
$100,000.  John  Hickey  is  mine  mana¬ 
ger. 

►  Unwatering  at  the  Broadway  mine, 
near  Silver  Star,  has  been  completed  to 
the  650  level.  After  sampling,  the 
Avater  Avas  alloAved  to  rise  to  the  550 
level.  A  new  shaft  Avill  be  sunk  and 
leA’els  established  at  200-ft.  intervals. 
The  condition  of  the  Avorkings  in  the 
bottom  levels  beloAv  Avater  Avas  found 
Avholly  accessible  and  free  from  caves 
and,  the  vein  is  Avider,  in  some  places, 
up  to  15  ft.  Orders  huA’e  been  given 
for  the  construction  of  a  100-ton  cyanide 
plant  to  be  ready  for  operation  in  July. 
A.  V.  Taylor,  Jr.,  is  in  charge  of  opera¬ 
tion. 

►  Development  Avork  in  the  Victoria 
claim,  near  the  BroadAvay  mine,  has 
progressed  rapidly,  and  a  substantial 
tonnage  of  loAV-grade  milling  ore  is  now 
available.  The  BroadAA-ay-Victoria  group 
is  under  option  to  the  Taylor,  Wilson  & 
Knapp  Corporation,  Avhich  also  operates 
the  Tavo  Percent  mine  in  the  Philips¬ 
burg  district. 

►  During  the  spring  months,  operations 
at  the  Ruby  Gulch  mine,  of  which 
George  Whitcomb  is  manager,  have  been 
successful.  The  300-ton  cyanide  plant 
has  been  Avorking  continuously,  and 
shipments  of  high-grade  ore  have  been 
made  to  the  East  Helena  lead  smelter  of 
A.  S.  &  R.  According  to  statements 
by  officers  of  the  company,  the  entire 
expense  of  reopening  and  rehabilitating 
the  property  has  been  repaid  and  a  small 
dividend  Avas  recently  declared.  The 
high-grade  shipping  ore  is  from  a  new 
strike  in  the  Alabama  Avorkings  one- 
half  mile  south  of  the  Ruby  Cut. 

►  The  Boaz  mine,  in  the  Norris  district, 
continues  to  ship  high-grade  ore,  from 
which  it  refurned  100  per  cent  dm- 
dends  to  its  OAA’ners  in  1935  and  1936. 
It  is  reported  that  neAv  ore  has  recently 
been  dcA’cloped,  from  which  the  present 
production  is  being  obtained. 

►  It  is  reported  that  the  A.  O.  Smith  Co. 
entered  negotiations  for  the  opera¬ 
tion  of  the  Golden  Sunlight  property 
near  Whitehall,  and  the  construction  of 
a  mill.  The  company  is  also  planning 
to  test  the  Tourmalene  property,  near 
Boulder,  by  diamond  drilling.  Wade  V. 
LeAvis  has  been  identified  Avith  the  lat¬ 
ter  property  for  the  past  fcAV  years. 
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Zinc  Mining  in  Southwest 
Missouri  More  Active 

Scrapers  installed  at  the  D.  C.  &  E.  mine, 
in  the  Oronogo-Webb  City  district — Federal 
Mining  &  Smelting  company  will  operate 
Early  Bird  and  Big  Elk  mines 

►  Tlie  E:igle-l’ii*lu‘r  Miiiiiiff  &  Smeltin'; 
Coinj)aiiy  is  equipping  the  old  1).  C.  &  E. 
mine,  in  the  Oronogo-Webb  City  field, 
for  meehanieal  loading  and  transporta¬ 
tion  of  the  ore.  Four  scrapers  will  be 
installed  underground  for  loading  the 
ore  onto  a  24-in.  conveyor  l)elt  which 
will  transport  the  ore  to  the  skip  pocket 
at  the  shaft.  The  steel  headframe  and 
skips  from  the  No.  8  shaft  on  the  Xetta 
lease,  in  Picher,  ;ire  being  installed  at 
the  1).  C.  &  E.  shaft.  If  this  experiment, 
with  its  reduced  mining  costs,  proves 
fe.asible.  it  will  make  available  large 
tonnages  of  low-gr;ule  “sheet-groimd” 
ore  in  this  area  which  have  been  uu- 
minable  in  the  past. 

►  Mining  oj)erations  in  southwest  Mis¬ 
souri  continue  to  expand.  The  Ilays- 
.Manning  Mining  Com|):niy  recently  ))ut 
its  mill  on  the  P.ige  land  east  of  Joplin 
into  operation.  This  mill  has  a  capac¬ 
ity  of  20  tons  of  ore  per  hour. 
.\  new  shaft  h.as  been  sunk  to  a 
depth  of  100  ft.,  where  zinc-lead 
ore  is  being  developed.  The  Joplin 
•Mining  Company  has  le.ases  on  120  acres 
near  Pioneer,  in  liarry  County,  and  will 
begin  ^U'ospecting  with  :i  churn  drill. 

F.  Denney  h.as  leased  :i|)proxiniately 
l,o(t0  acres  near  Heeds,  in  the  eastern 
part  of  J.asper  County.  It  is  rei)orted 
.a  drill  hole  recently  completed  to  270  ft. 
showed  a  JO-ft.  f.ace  of  zinc,  ,and  lead 
oia‘.  C.  C.  Pl.ayter,  who  operates  a  cus¬ 
tom  mill  at  W'.aco,  h.as  taken  .a  lease  on 
i.aml  northeast  of  Dnrgess.  He  will  in- 
st.all  a  0-in.  Pomona  j)nmp  in  one  of 
th<‘  old  sh.afts  and  expects  to  have  the 
w.ater  lowered  to  the  140-ft.  level  by 
late  June.  The  Manda  Industrial  Cor- 
]»or.ation  will  mine  the  jtroperties  of 
the  former  Stark  City  Lead  &  Zinc  Com- 
p.any  in  the  edge  of  town.  The  ore  will 
be  shij.ped  by  rail  to  the  Central  mill 
of  the  Eagle-Picher  Mining  &  Smelting 
Comp.any  near  Commerce,  Okla. 

►  The  smelter  of  tlie  American  Mine  & 
Smelting  Company  at  Van  Buren,  Ark., 
h.as  recently  been  sold  to  the  newly- 
org.anized  .Arkansas  Smelting  Company. 
(Jfficers  of  the  new  company  are  .as  fol¬ 
lows:  President  and  treasurer,  B.  II. 
J.acobs,  chief  accountant,  Eagle-Picher 
Mining  Smelting  Comp.any;  seeret.arj-, 
.lolin  \V.  C.ampbell,  personnel  m.an.ager, 
Eagle-I’icher  Mining  «fe  Smelting  Com¬ 
pany;  vice-i)resident,  A.  C.  Wallace, 
Miami,  Okl.a.,  attorney.  Work  st,arted 
about  May  l.a  to  jmt  two  blocks  of 
retorts  a?id  one  ro.asfer  in  condition  for 
immediate  operation.  .About  100  men 
will  be  employed  when  the  plant  is  in 
operation. 

►  Federal  Mining  &  Smelting  Company 
has  jmrch.ased  the  underground  leases 
of  the  Early  Bird  and  Big  Elk  mines, 
northwest  of  Treece,  Kan.,  from  C.  Y. 


Semple.  The  ore  from  the  two  mines, 
which  are  both  located  on  lands  of  the 
.lohn  M.  Cooper  est.ate,  will  be  trucked 
to  the  recently  rebuilt  Muncie  mill, 
which  joins  the  E:irly  Bird  mine  on  the 
west.  A  new  derrick  and  hopper  is  being 
erected  on  an  old  shaft  near  the  south- 
e.ast  corner  of  the  Big  Hlk  lease. 

►  The  Beaver  tailings  re-treatment  mill 
of  the  Commerce  Mining  &  Koyalty  Com¬ 
pany  started  operations  on  May  24.  This 
mill  was  moved  from  the  John  Beaver 
lease  to  the  Anna  Beaver  lease,  which 
adjoins  it  on  the  north.  The  rebuilt 
mill  was  enlarged  to  tre;it  125  tons  per 
hour,  making  it  one  of  the  largest  tail¬ 
ings  re-treatment  plants  in  the  district. 


CounUl^ 


Iron  Ore  Producer  Signs 
Agreement  With  CIO  Unit 

Forty  hour  week  with  time  and  one  hall 
for  overtime  and  double  time  for  holidays 
agreed  to — Ore  shipments  continue  at 
high  rate  from  all  the  ranges 

►  Org.anized  labor  entered  the  Iron 
Cimntry  some  time  ago  .'ind  h.as  signed 
.an  agreement  with  Butler  Brother.s,  a 
Minnesot.a  7nining  company.  'I’he  various 
indepemh'iit  and  other  mining  comp.anies 
have  m.aintained  a  40-hour  week  with 
time  and  one-half  for  overtime,  the  sixth 
(l.ay  being  overtime.  A  great  deal  of 
overtime  has  been  given  the  men  .ami  ]iay 
checks  are  larger  than  at  .any  time  in 
the  iron-mining  industry.  Butler  Broth¬ 
ers  jirior  to  the  agreeim'iit,  ]>.aid  high¬ 
er  rates  per  hour  but  only  str.aight  time 
for  overtime.  .A  Steel  Workers'  Organ¬ 
izing  Committee  called  on  Butler 
Brothers  on  behalf  of  the  members  of 
the  Amalgamated  .Association  of  Iron, 
Steel  .and  Tin  Workers,  aii  .afliliate  of 
the  Committee  for  Industrial  Org.aTiiz.a- 
lion,  and  m.ade  certain  <lemands.  On 
.M.ay  l.I  an  .agreement  was  re.ached  with 
Butler  Brothers  whereby  the  company 
recognizes  the  union  as  the  collective 
b.arg.aining  agency  for  those  employees 
who  are  members  of  the  Union.  A  40- 
hour  week  with  time  .and  one-half  for 
overtime  and  one  week's  vacation  w-ith 
p.ay  was  agreed  to.  The  hourly  rate 
previously  given  was  reduced  in  view  of 
time  and  a  h<alf  for  overtime.  Double 
time  will  be  paid  for  working  New 
Year’s  Day,  Christmas,  July  4,  Labor 
Day,  and  Thanksgiving  Day.  Griev¬ 
ance  committees  have  been  appointed  to 
settle  arguments  arising  frojii  discharges 
of  members.  The  Steel  Workers’  Com¬ 
mittee  w'.as  composed  of  Henry  Burk- 
hammer,  William  Hartman,  and  Florin- 
do  De  imea.  ^lost  of  the  terms  have 
.already  been  carried  out  by  all  the 
other  mining  companies.  Humors  were 
to  the  effect  that  the  next  move  would 
come  to  the  Wisconsin  steel  companies’ 
properties  and  .also  to  the  Jones  & 
Laughlin,  but  it  is  known  that  several 
men  of  all  organizations  have  signed  up 
with  the  unioji.  It  is  thought  that  after 
the  recent  poll  in  the  steel  mills  an 
effort  will  be  made  to  sign  up  all  the 


iron-mining  companies.  The  Oliver  Iron 
Mining  Company  has  a  so-called  union 
m.ade  up  of  its  own  employees,  with  no 
management  representation. 

►  Mining  deep  ore  in  open  pits  by  use 
of  conveyors  is  now  practiced  at  the 
Canisteo  "mine,  at  Coleraine,  Minn.  In 
c.ases  where  the  grades  make  it  impos¬ 
sible  to  take  this  ore  out,  the  conveyor 
is  used.  The  ore  is  loaded  into  a  pocket 
which  discharges  into  a  i)an  conveyor 
and  carried  on  a  belt  to  the  railro:id 
cars.  The  pocket  can  be  moved  around 
by  the  power  shovel  and  the  conveyors 
can  be  moved  to  take  care  of  the  loading 
in  the  various  areas  to  be  mined. 

►  Shipments  of  iron  ore  are  going  for¬ 
ward  ra[)idly  and  the  railroads  are  be¬ 
ing  rushed  to  capacity.  The  original 
schedules  are  being  followed  and  in 
some  cases  increases  have  been  made. 
If  the  season  is  as  large  as  predicted 
an  all-time  high  mark  will  be  reached  in 
the  shi])ments  of  iron  ore.  It  is  re¬ 
ported  that  the  .shipment  of  over  1,000,- 
000  tons  of  iron  ore  during  April  over 
tlie  Great  Northern  was  a  record  for  this 
transportation  company  for  .any  April 
in  its  history. 

►  The  new  washing  plant  of  Butler 
Brothers  at  the  Merritt  mine,  Trom- 
mald,  Minn.,  is  now  in  operation.  The 
Shada  mine,  at  Nashwauk,  operated  by 
C.  K.  Quinn  &  Company,  will  soon  be 
shipping  ore. 


dotuda 


Tin  Production  Expected 
To  Increase 

Government  gives  producers  more  favor¬ 
able  terms  on  exchange — Patino  Mines 
report  lower  ore  reserves 

►  Owing  to  more  favorable  terms  on 
exchange  between  the  government  and 
tin  orodui'crs,  Bolivia  is  ex|)ected  to 
export  larger  quantities  of  tin.  The 
operators,  according  to  press  advices 
from  La  Baz,  have  pledged  themselves 
to  export  monthly  a  minimum  of  2,500 
tons.  Thirty-live  [>er  cent  of  their  re¬ 
ceipts  will  be  delivered  to  the  govern¬ 
ment  instead  of  between  424  and  40  per 
cent.  The  treasury  will  pay  the  operators 
at  the  rate  of  60  bolivianos  to  the  pound 
sterling  inste.ad  of  40  bolivi.anos. 

►  Patino  Mines  &  Enterprises  in  1936 
produced  7,324  English  tons  of  fine  tin, 
compared  to  8,924  the  previous  year, 
and  a  decrease  in  ore  reserves  equivalent 
to  3,868  tons  of  fine  tin  was  reported 
in  the  company’s  annu.al  report.  Since 
exjienses  in  Bolivian  currency  are  small, 
deliveries  of  drafts  to  the  Bolivian  Gov¬ 
ernment  results  in  a  large  accumuhation 
of  Bolivian  currency  beyond  the  com¬ 
pany’s  needs. 

Correction — In  the  April  issue  of 
Engineering  and  Mining  Journal,  in 
news  from  Bolivia  on  page  211,  there 
appeared  a  typographical  error  which 
should  have  read  “Deister-Overstom 
tables”  instead  of  “Denver  Overstrom 
tables.” 
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IV  we  IV and  t'noto$ 


liiiffc  tailiufjs  (l(wi  of  the  Dos  Estrellas  Mining  Company,  at  El  Oro,  Michoacan,  Mexico,  was  washed 
a  way  on  May  27,  following  several  days  of  unusually  heavy  rains.  Part  of  the  14,000,000  tons  of  tailings 
that  hilled  about  100  persons  can  he  seen  rushing  toward  the  village  of  Tlalpujahua.  Similar  disasters 

occurred  in  Japan  in  November  and  December  last  year 


ntMico> 


Phelps  Dodge  Reopens 
Moctezuma  Copper 

Moderate  production  of  ore  planned — Two 
companies  seek  permission  to  suspend 
operations — Cusi  Mexicana  Mining  cur¬ 
tails  operations 

►  Moctezuma  Copper  Company,  a  sub¬ 
sidiary  of  I'helps  Dodge  Corporation,  is 
juepariiig  the  copper  mines  at  Pilares 
de  Nacozari  for  the  resumption  of  pro¬ 
duction  on  a  moderate  scale.  Operations 
were  suspendeil  in  September,  1931. 
Personnel  has  been  hired  for  the  under¬ 
taking. 

►  Cumpanies  asking  suspension  sanction 
from  the  Federal  Government  are  Am- 
jiaro  Mining  and  Cia.  Minera  Piedra 
H(da.  both  operating  in  Etzatlaii  munici- 
piility.  .Talisco.  They  contend  their 
principiil  deposits  are  exiiausted  or  are 
rapidly  ai)proaching  that  status.  Auc¬ 
tioning  proceedings  are  asked  for  Ata- 
l.ay.i  Mining  and  for  Cia.  Minera 
Montecarlo  y  Anexas,  working  in  the 
Totolajian  and  Tetijiac  zones,  Guerrero, 
resftectively. 

►  Tliirty  metric  tons  of  gold-copper  ore, 
the  first  consignment  from  the  new  min¬ 
ing  zone  at  El  Toro,  on  the  borders  of 
northern  and  southern  Lower  California, 
has  iieen  sliipped  to  the  smelter  at  El 
I‘aso,  Tex. 

►  Two  hundred  workers  have  been  dis¬ 
missed  by  Cusi  Mexicana  Mining,  op¬ 
erating  at  Cusihuiriachic,  Chihuahua,  in 
accord  with  its  program  to  lay  off  the 
force  gradually  before  suspending  work. 
Exploration  during  the  past  three  years 
has  failed  to  find  new  ore  along  the 
Cusi  fault,  therefore  the  company  is 
forced  to  curtail  operations. 

►  Cia.  Explotadora  de  Minerales  y 


Metales  de  Zacoaplaii,  operating  at 
Zacoaiilan,  State  of  Mexico,  has  been 
.accused,  by  its  employees,  before  the 
Federal  labor  authorities,  of  suspending 
work  without  justification. 

►  Asa  I  CO  has  avoided  some  labor  grief 
at  its  Charcas  unit,  San  Luis  Potosi,  by 
allowing  a  minimum  daily  wage  of  3 
pesos  (about  83c.),  .a  general  pay  in- 
crca.se  of  .aO  centavos  (14c.)  a  day  and 
agreeing  to  provide  the  miners’  union 
with  0,000  pesos  ($1,400)  annually  to 
finance  its  social  works,  as  well  as 
4, .300  jiesos  to  defiaiy  costs  of  arrang¬ 
ing  the  new  collective  labor  contract, 
.and  to  provide  two  free  buses  to  con¬ 
vey  workers  to  ami  from  employment 
jilaces.  1).  J.  Pope  and  Ricardo  E. 
Mora  signed  the  agreement  for  the 
company,  which  granted  these  conces¬ 
sions,  although  it  claimed  that  the  com¬ 
pany  is  losing  400,000  pesos  a  year. 

►  Xormalcy  has  been  restored  at  the 
La  Reforma  mines,  Hidalgo,  by  Cia. 
Minera  Dos  Carlos  signing  an  agree¬ 
ment  that  ended  labor  troubles  which 
lasted  for  nine  months.  Workers’  de¬ 
mands  for  higher  pay  are  being  con¬ 
sidered  by  the  Federal  Board  of  Con¬ 
ciliation  and  Arbitration.  Carlos  Vi- 
dales,  mill  superintendent,  signed  the 
contract  for  the  company. 

►  Metal  production,  excepting  that  of 
copper  and  some  of  the  minor  metals, 
increased  last  year  over  the  record  for 
1933,  as  shown  in  the  following  table. 
Amounts  are  in  kilograms. 


Metal  Production 


Product 

1936 

Gold  . 

2.3.451 

Silver . 

2,409,397 

Copper  . 

. .  29,713,065 

Lead  . 

. .  215,723.930 

Zinc  . 

.  .  150.250,839 

Antimonv  .... 

7.303,423 

Graphite  . 

.  .  10.254.102 

Mercurv  . 

182.959 

Arsenic  . 

8.526,713 

Molybendiiin  . . 

890.169 

Bismuth  . 

165,548 

Cadmium  .... 

535.017 

Tin  . 

.  .  373,476 

Tungsten  . .  . . , 

52.240 

Selenium  . . 

280 

1935 

‘>1  OO-} 

2,35i;087 
39,372,887 
184,193, 18<> 
135,921,457 
4,369.67.> 
6,975,724 
216.394 
9,950.386 
1,144.487 
213,583 
597,527 
630.749 
49,649 


►  Cia.  Minera  El  Potosi,  Santa  Eulalia 
unit.  Chihuahua,  in  addition  to  signing 
a  labor  contract  previously  reported, 
has  also  given  each  laborer  a  free 
1,000-peso  ($280)  life  insurance  policy 
and  has  donated  50,000  pesos  ($14,000) 
to  establish  a  clinic  for  ill  or  injured 
workers. 

►  That  work  is  to  be  resumed  in  the 
near  future  at  copper  mines  in  the 
Pilares  de  Nacozari  district,  Sonora,  is 
indicated  by  progress  being  made  in 
negotiations  by  H.  H.  Horton,  American 
mine  operator,  with  the  Sonora  govern¬ 
ment. 

►  American  Smelting  &  Refining  Com¬ 
pany  has  granted  employees  of  its 
Huicicila  unit,  Nayarit,  wage  increases 
and  other  benefits  similar  to  those 
allowed  workers  of  its  Angangueo, 
Michoacan,  and  Charcas,  San  Luis  Potosi. 
units.  A.  W.  Edelen,  assistant  manager 
of  the  company,  signed  the  Huicicila 
agreement. 

►  German-Mexican  interests  represented 
by  R.  C.  Meentz  and  Ernesto  Davila 
have  asked  the  Sonora  government  for  a 
concession  to  revive  activities  at  the 
El  Alamo  mine,  Huachinera  municipality, 
a  gold-silver  property  that  was  aban¬ 
doned  some  years  ago. 

►  An  injunction  was  obtained  by  Cia. 
Minera  El  Cubo,  Max  F.  Quinn,  general 
manager,  at  Mineral  del  Cubo,  Guana¬ 
juato,  against  the  Federal  Labor  De¬ 
partment  imposing  a  fine  of  1,500  pesos 
(about  $425)  because  the  company 
allegedly  failed  to  pay  some  employees 
for  a  weekly  holiday.  The  company 
argued  that  the  employees  had  not  served 
the  six  consecutive  days  the  law  requires, 
before  enjoying  a  paid  holiday. 

►  Syndicate  of  Mexico  City  foreign  and 
Mexican  mining  men  have  organized 
Aragon,  S.  A.,  to  engage  in  general 
mining.  Backers  of  the  enterprise  are 
Sidney  and  Richard  Hedley  Ludlow. 
Antonio  Maria  Alvarez,  Jose  Hermo- 
sillo,  and  Ricardo  Garza  Huerta. 
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Exploration  Resumed  on 
Pyrite  Deposit 

Option  taken  by  Vancouver  interests — 
Consolidated  Mining  &  Smelting  consider¬ 
ing  reopening  the  Coast  Copper  Mine 

►  111  the  Portland  Canal  district,  ojiera- 
tions  have  been  resumed  at  nianv  small 
jtrojierties.  It  is  expected  the  aOO-ton 
uiiderfirmind  mill  at  the  Big  Missouri 
will  be  completed  by  midsummer.  After 
an  idleness  of  eighteen  years  the 
Kcstollpyrite  deposit  near  I’rince  Ku- 
j»ert  will  ajjain  Ik*  examined.  In  liU!* 
the  Granby  Company  did  ]l,(Ut(t  ft.  of 
diamond  drillinjf  with  the  object  of  fiml- 
injj  ore  with  cojiper  values  sntlicient  to 
warrant  acipiisition  of  the  jirojierty  as 
a  copper  mine,  but  results  were  incon- 
<-lusive.  Since  then  achievements  in 
inetallurjiical  research  have  imjiroved  the 
possibilities  of  the  jiroperty  consider¬ 
ably,  :ind  an  ojition  has  been  taken  by 
F.  W.  Guernsey,  of  Vancouver.  It  is 
stated  there  is  a, 000, 000  tons  of  ore 
blocked  out  in  two  main  orebodies,  aver- 
afjinj;  40  per  cent  sulphur,  42  ])er  cent 
iron,  2.3  per  cent  zinc,  and  slifjhtly  less 
than  1  per  cent  copper.  Gold  and  silver 
values  amount  to  $1  a  ton. 

►  Consolidated  M.  k  S.  is  considering 
the  reopening  of  the  Coast  Cojiper  mine, 
near  Quatsino  on  the  northwest  coast 
of  Vancouver  Island.  At  the  southern 
end  of  the  island  the  Tyee  copper  mine, 
on  Mount  Sikker,  has  been  reopened. 
Thirty  years  ago  ore  was  shipped  from 
this  property  and  the  adjoining  Lenora, 
which  is  included  in  the  present  opera¬ 
tion,  to  smelters  at  Ladysmith  and 
Crofton. 

►  Operation  of  the  2;)-ton  dry-grinding 
mill  at  Ashloo  Gold  Mines  has  been 
resumed  after  an  interruption  of  three 
months.  W.  V.  Smitheringale  is  super¬ 
intendent.  The  company  is  completing 
a  road  from  Squamish  at  the  head  of 
Howe  Sound. 

►  Ore  reserves  at  the  Pioneer  mine,  were 
increased  from  341,372  tons  to  ,'>97,481 
tons  during  the  fiscal  year  ended  March 
31,  but  the  average  grade  fell  from 
0..518  oz.  to  0.42,'5  oz.  of  gold  per  ton. 
Values  in*  the  deeper  levels,  from  the 
14th  down  to  the  26th,  are  lower  gen¬ 
erally  than  those  above  the  14th,  which 
have  been  mined  for  the  past  six  or 
seven  years.  H.  T.  James  is  general 
manager. 

►  Hedley  Mascot  Gold  Mines  earned  a 
net  profit  of  $209,.'>30  in  1936.  It  is 
estimated  by  the  managing  director,  R. 
II.  Stewart,  of  Vancouver,  that  tliere 
is  sufficient  ore  indicateil  for  five  years’ 
ojieration  of  the  17.1-1011  mill.  Costs 
averaged  $6.98  per  ton  in  the  first  four 
months  of  l!t37. 

►  Conclusive  evidence  of  the  “salting” 
of  diamond-drill  cores  at  Iledley  Amal¬ 
gamated  Gold  Mines  over  a  jieriod  of 
two  years  is  revealed  in  the  rejiort  of 
the  commissioner  apfiointed  by  the  Pro- 
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vincial  Government  under  the  Securities 
Act  to  investigate  the  company’s  affairs. 
Tlie  former  president,  superintendent, 
and  mine  foreman  have  been  arrested  on 
charges  of  fraud. 

►  In  the  Sheep  Creek  camp,  in  the 
IS'elson  district,  most  encouraging  re¬ 
sults  have  been  obtained  at  the  Gold 
Belt,  according  to  Grattan  I^yncli, 
engineer  in  charge,  representing  North 
American  Mines,  Inc.,  which  controls  the 
operation.  Oreshoots  have  been  opened 
in  the  1,.100  vein  at  the  l,8r)0  level  for 
the  total  length  of  480  ft.,  the  last 
averaging  more  than  1  oz.  of  g(dd  across 
a  width  of  3.8  ft.  for  a  distance  of  200 
ft. 

►  The  improvement  in  the  metal 
m.arkets  last  year  was  reflected  in 
greater  production  and  higher  earnings 
by  the  Consolidated  Mining  &  Smelting 
Company  of  Canada,  Ltd.  Revenue 
from  the  sale  of  smelter,  chemical,  and 
fertilizer  products  was  .$28,433, 0!t2  and 
net  jirofit  was  $(i,9;‘)3,l.')9,  of  which 
$6,131,124  was  distributed  in  dividends. 
A  new  record  in  output  of  lead  was 
established,  3(!.'),0Sl,r)ll  lb.  being  pro¬ 
duced.  Other  products  of  the  reduction 
jdants  .at  Trail,  Tad.anac,  and  Warfield 
were:  gold,  (>9, .330  oz. ;  silver,  8,615,795 
oz. ;  zinc,  251,387,528  lb.;  copper, 
865,038  lb.;  c.admium,  526,034  lb.;  bis¬ 
muth,  360,613  lb.;  and  fertilizer 
jiroducts,  97,491  tons.  Sulphur  for  the 
first  time  was  .an  important  jiroduct,  the 
amount  recovered  in  the  new  sulphur 
dioxide  absorption  and  reduction  plants 
being  3,464  tons.  The  performance  of 
the  plants,  the  outcome  of  extensive  re¬ 
search  in  the  company’s  laboratories, 
was  re{>orted  by  S.  G.  Blaylock,  vice- 
president  and  general  manager,  to  have 
been  gratifying.  All  gases  from  the 
zinc  plant  will  now  be  treated,  sulphur 
being  recovered  as  ammonium  sulphate, 
sulphuric  .acid,  and  in  elemental  form. 
The  maximum  daily  output  of  ammon¬ 
ium  sulphate  was  165  tons.  Its  quality 
is  excellent  and  the  cost  slightly  exceeds 
that  of  direct  production  from  ammonia 
and  sulphuric  acid  because  of  the  extra 
absorption  required.  As  much  as  44 
tons  of  jiure  sulphur  has  been  produced 
in  one  day  by  the  first  30-ton  plant, 
which  is  to  be  augmented  soon  by  a 
second  unit  of  the  same  size. 


lju^.^davia 


Development  at  Stantrg 
Mine  Reveals  Good  Ore 

Silver  average  increasing  with  depth  but 
zinc  content  found  to  be  lower — Kopaonik 
mine  will  enter  production  soon 

►  Trejte.a  Mines,  Ltd.,  earned  a  jirofit, 
subject  to  dejireci.ation  and  t.ax.ation,  of 
£296,728  in  the  Marcli  ipiarter  of  lJt37, 
against  £263,0!*4  in  the  [(receding  ipiar- 
ter.  3’hiis  in  the  first  half  of  its  fiscal 
year  it  li.as  e.arned  £559.822,  wliich  is 
over  50  per  cent  on  its  outstanding  <‘a- 
fdt.al  of  £1,117,038,  none  of  which  w.as 
issued  at  a  higher  price  tli.'in  [i.ar.  The 


quarterly  rejtort  states  th.at  on  the  485- 
meter  level,  which  is  the  lowest  in  the 
Stantrg  mine,  “drifting  and  cross-cut- 
ting  in  ore  had  develojied  an  .area  of 
2,(Mi8  sipiare  meters  aver.aging  <>.53  jier 
cent  lead,  0.18  jier  cent  zinc,  0.21  per 
cent  cojiper,  .and  5.30  oz.  of  .silver  [ler 
ton,  of  whicli  1,002  sipiare  meters  aver¬ 
age  5*. 45  per  cent  lead,  0.17  per  cent 
zinc,  0.21  [ler  cent  copper,  and  (5.95  oz. 
silver  ]>er  ton.”  Conqiarison  with  a  pre¬ 
vious  rejiort  reveals  that  the  horizontal 
area  already  developed  is  far  Larger  th.au 
on  the  545-meter  level  above,  that  the 
jiercentage  of  lead  is  holding  up  well 
and  that  of  zinc  continuing  to  de¬ 
crease,  that  small  amounts  of  cojijier  are 
beginning  to  a[)[)ear,  .and  that  the  silver 
content  of  the  ore  has  nearly  <loubled. 
The.se  changes  will  appear  slowly  in  the 
out[iut  returns,  .as  aiqiroximately  six 
ye.ars’  siijijily  of  ore  for  the  mill  is  al¬ 
ready  develojted  and  remaining  uiimined 
on  tlie  levels  above.  The  increased  reve¬ 
nue  from  silver  will  j»robably  fully  off¬ 
set  the  decrease  from  zinc. 

►  Kojt.aonik  Mines  Ltd.,  will  prob¬ 
ably  begin  regular  shi[iments  of  ore  to 
the  Trejica  mill  in  .Inly,  the  c.ajiacity  of 
the  mill  h.aving  been  incre.ased  for  its 
.accomniod.ation.  The  jtlant  of  Zletovo 
Mines  Ltd.,  is  exjiected  to  be  com- 
[ileted  about  the  end  of  this  year. 


Metal  Producers  Approve 
Change  in  Defense  Tax 

British  government  considering  revising 
terms  before  introducing  bill,  as  base 
metal  producers  would  pay  more  than 
proportionate  share  —  Mufulira  plans  to 
mine  high-grade  orebody 

►  Three  letters,  N  D  C,  have  been  fea¬ 
turing  the  nightmares  of  British  mining 
interests  recently.  They  stand  for  Na¬ 
tional  Defence  Contribuition,  the  name 
of  ii  [iroposed  new  tax  by  which  the 
Government  would  take  a  percentage 
of  the  increased  yearly  profits  of  all 
British  com[)anies.  As  mining  com- 
[lanies,  and  |)articularly  those  producing 
base  metals,  have  jumped  suddenly  from 
relative  impoverishment  to  affluence, 
such  a  tax  would  take  far  more  in  pro¬ 
portion  from  them  than  from  companies 
eng.'iged  in  practically  all  other  indus¬ 
tries.  Protests  have  caused  the  Govern¬ 
ment  to  declare  its  intention  of  revising 
the  terms  of  the  bill  before  introducing 
it,  and  it  is  believe  now  that  the  mining 
industry  will  be  dealt  with  justly.  If 
not,  it  is  thought  th.at  many  mining 
companies  will  transfer  incorporation  to 
the  colonies  of  their  activities.  Many 
of  the  Witwatersrand  mines  are  in- 
cor[tor.ated  in  the  Union  of  South  Afric.a, 
ami  thus  will  escajie  this  tax.  The 
suggestiveness  of  this  to  other  com¬ 
panies  is  beginning  to  be  a[)j)reciatcd 
iiy  the  British  Government.  There  is 
pr.actically  no  opposition  to  the  jtrin- 
ciple  of  the  tax;  only  a  desire  that  it 
be  eipiitably  distributed. 
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►  Selection  Trust,  Ltd.,  A.  Chester 
Beatty,  chairman,  made  a  profit  of 
£434,000  last  year,  against  £119,000  the 
previous  year.  It  is  paying  a  dividend 
of  Is.  and  a  bonus  of  6d.  a  share.  Its 
investment  holdings  are  cheifly  Ameri¬ 
can  Metal,  Consolidated  African  Selec¬ 
tion  Trust,  Trepca  Mines,  and  Roan  Aii- 
telo[»e,  all  of  which  are  paying  divi¬ 
dends,  and  Rhodesian  Selection  Trust, 
Kopaonik  Mines,  and  Zletovo  Mines, 
which  should  begin  paying  divitlends 
this  year,  next  year,  and  two  years 
hence,  respectively. 


►  The  higher  price  of  copper  enabled 
Roan  Anteloj)e  to  double  its  Decem¬ 
ber  quarter  net  earnings  in  the  March 
quarter.  Its  profit  after  an  increased 
allowance  for  depreciation,  £.^0,000 
against  £37,;>00  jjreviously,  and  a  pre¬ 
sumably  final  deduction  of  £20,000  for 
debenture  interest  and  premium,  was 
£(il;'),000,  as  against  £307,000  for  the 
December  and  £174,500  for  the  Sep¬ 
tember  quarters.  Thus  for  the  first  nine 
months  of  its  fiscal  year  Roan  Antelope 
has  earned  £1,090,500,  or  over  .$5,000,- 
000,  which  is  subject  only  to  taxation. 
As  the  average  price  of  standard  cop¬ 
per  was  £61  5s.  6d.  during  the  March 
quarter  and  Roan’s  gross  income  £1,080,- 
500,  the  amount  of  copper  delivered  and 
paid  for  was  apparently  about  17,633 
long  tons.  Roan’s  productive  capacity 
is  about  7,500  long  tons  of  blister  cop¬ 
per  j»er  month,  and  its  monthly  output 
is  j)rob;ibly  within  1,000  tons  of  that 

I  now. 

►  Though  Mufulira  Copper  Mines  was 
apparently  producing  at  less  than  half 
its  capacity  in  the  March  quarter,  it 
made  a  profit  of  £148,000,  after  al- 
!  lowances  of  £20,000  for  debenture  in¬ 

terest  and  £25,000  for  depreciation.  Its 
mine  development  is  well  advanced,  but 
it  is  probably  the  plan  to  mine  the  upper 
orebody,  of  the  three  which  lie  close 
together,  more  rapidly  than  the  others. 
Presumably  this  is  the  reason  that  it 
has  not  been  brought  up  nearer  to  ca- 
I  pacity  in  the  few  months  since  the  cur¬ 

tailment  agreement  was  suspeinled.  A 
I  rapid  increase  of  production  is  to  be 

1  expected  in  the  immediate  future,  the 

L  upper  orebody  being  of  high  grade,  par- 

p  ticularly  the  part  to  be  mined  during 

I  the  coming  several  years.  The  capital 

of  Mufulira  Copper  Mines  is  to  be  re¬ 
constructed,  for  convenience  and  to  make 
it  more  representative  of  the  amount  of 
money  expended.  The  8,539,636  shares 
of  2s.  each  will  be  consolidated  into 
853,963  shares  of  £1  each,  the  capital  in- 
^  creased  to  £5,000,000,  in  order  to  capi¬ 

talize  its  huge  “j)remium  on  shares”  ac¬ 
count,  and  then  three  of  the  new  shares 
will  be  distributed  free  of  charge  for 
every  two  shares  held.  This  will  make 
■  no  difference  in  the  proportionate  hold- 

h  ing  of  the  three  companies  which  own 

^  Mufulira — that  is,  Rhodesian  Selection 

Trust,  Rhokana  Corporation  and  British 
South  .\frica  Company — their  ])ropor- 
tions  remaining  at  64.07,  32.30,  and 
3.63  per  cent  as  at  present. 

►  Ariston  Gold  Mines,  in  the  Gold  Coast 
I  field,  is  developing  an  orebody  which 

j  was  discovered  on  the  seventeenth  level. 

:  According  to  L.  R.  Jackson,  general 

I  manager,  it  averages  9.60  dwt.  over  .a 

width  of  342  in.  and  has  been  driven 


Sovfoto 


When  it\s  springtime  in  the  Tundra,  smiles  are  more  common 
around  the  shaft  of  the  Artemovskij  gold  mine,  in  Siberia.  Rus¬ 
sian  officials  announced  on  June  2  that  Soviet  gold  production  at 
the  end  of  the  third  five-year  plan  (1942)  would  he  75  per  cent 
above  the  second  five-year  plan  that  ends  this  year 


on  for  1,100  ft.  Its  position  is  being 
approached  by  drives  on  other  levels. 

►  General  Smuts  has  asked  that  the 
representative  of  the  Union  of  South 
Africa  to  a  coming  British  Empire  in¬ 
dustrial  conference  make  inquiries  as  to 
the  future  of  gold  as  the  basis  of  world 
currencies.  Tliis  has  provoked  discus¬ 
sion  which  some  fear  may  make  funds 
less  readily  avail.able,  temporarily,  for 
the  development  and  equipment  of  new 
gold  mines.  But  few  are  taking  it  seri¬ 
ously.  European  governments  generally 
are  striving  to  increase  their  gold  re¬ 
serves. 


RAND  LABOR  UNIONS 

THE  “CLOSED  SHOP"  effective 
on  June  1  has  been  adopted  on  alt 
IVitwatersrand  gold  mines.  An  of¬ 
ficial  statement  by  the  Gold  Pro¬ 
ducers  Committee  of  the  Transvaal 
Chamber  of  Mines  says  that  a 
grave  situation  had  arisen  at  sev¬ 
eral  mines,  as  serious  friction  was 
created  among  employees  by  at¬ 
tempts  to  form  a  new  nationalist 
trade  union  in  opposition  to  the 
existing  ones.  The  Committee, 
ifter  a  .section  of  the  workers  had 
gone  on  .strike,  announced  that 
with  a  view  to  terminating  this 
dangerous  state  of  affairs,  and  in 
the  belief  that  the  exi.sting  unions 
are  sufficiently  repre.sentive  of  the 
intere.st.s  of  the  employees,  .said 
new  unions  would  not  be  recog¬ 
nized.  The  decision  of  the  Com¬ 
mittee  was  acclaimed  by  large 
sections  of  the  population,  all  trade 
unions,  and  the  Government. 
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Rio  Tinto  Receiving  Peseta 
Credits  of  Unknown  Value 

Annual  report  shows  Civil  war  wiped  out 
profits  from  company's  pyrite  production 

►  Though  Rio  Tinto  has  again  paid  the 
full  dividend  of  5  per  cent  on  its  pref¬ 
erence  shares,  its  profit  for  1936  was 
£63,273,  against  £174,280  in  1935.  The 
civil  war  made  it  impossible  for  it  to 
earn  any  profit  in  Spain,  though  the 
company  has  since  obtained  certain  con¬ 
cessions  from  General  Franco’s  admin¬ 
istration,  which  have  eased  the  situation 
slightly.  Nevertheless,  the  drain  on  the 
sterling  resources  continues,  in  place  of 
which  the  company  is  accumulating 
pesetas  and  peseta  credits  of  unknown 
value.  This  unstable  situation  has  pro¬ 
moted  more  business  for  pyrite  products 
in  Portugal,  Scandinavia,  Yugoslavia, 
and  other  countries,  who  have  secured 
long-term  contracts  with  customers 
formerly  supplied  exclusively  by  Spanish 
pyrites.  After  paying  the  preference 
dividend  to  Rio  Tinto  carried  forward 
£451,775,  and  the  book  value  of  its 
investments,  £2,894,199,  was  exceeded  by 
their  market  value.  87  per  cent  of  the 
whole  being  in  Rhodesian  companies.  It 
will  take  up  at  least  425,000  shares  of 
the  new  Xchanga  Consolidated — that  is, 
as  many  as  Rio  Tinto  has  of  ordinary 
shares  outstanding.  The  increased  divi¬ 
dend  payment  on  its  large  holdings  of 
Rhokana  Corporation  should  tide  Rio 
Tinto  over  the  Spanish  difficulty  satis¬ 
factorily. 
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Government  to  Build  Rail¬ 
road  to  Lake  George  Mine 

Mill  oi  500  tons'  capacity  will  be  con> 
structed — Survey  oi  iron-ore  resources 
under  way — New  Broken  Hill  reports 
some  drilling  results 

►  It  is  estimated  that  £545,000  sterling 
will  be  required  to  open  up  and  equip 
the  Lake  George  Mine,  Captain’s  Flat, 
X.S.AV^,  on  a  basis  of  treating  500  tons 
daily  for  a  start,  and  increasing  to  1,000 
tons  later.  Annual  profit  with  lead  at 
£18,  zinc  £18,  copper  £40,  silver  Is  9d 
per  ounce  and  gold  £7  per  ounce  is  esti¬ 
mated  at  £202,000  when  treating  500 
tons  daily  and  £400,000  on  the  basis  of 
1,000  tons  daily.  Erection  of  the  500-ton 
unit  and  preparation  of  the  mine  is  ex¬ 
pected  to  require  eighteen  months.  The 
Xew  Soutli  Wales  Government  has  agreed 
to  construct  a  railway  line  from  Bun- 
gendore  to  Captain’s  Flat  (21  miles)  to 
serve  the  mine.  The  estimated  cost  is 
£160,000. 

►  The  Federal  Government,  it  is  an¬ 
nounced,  intends  to  make  a  survey  of  the 
Commonwealth's  iron-ore  resources.  The 
information  will  be  used  in  discussions 
designed  to  determine  local  requirements 
and  export  possibilities. 

►  Xew  Broken  Hill  Consolidated,  Ltd., 
whicli  is  developing  the  Barrier  South 
leases  to  the  south  of  the  property  of 
the  Zinc  Corporation,  Broken  Hill, 
X.S.W.,  reports  the  intersection  by  dia¬ 
mond  drill  of  what  is  apparently  the 
top  of  the  “Broad  lead  lode.”  Where 
cut,  the  lode  assayed  13.4  per  cent  lead, 
2.6  oz.  silver,  and  7.8  per  cent  zinc  over 
a  true  width  of  12J  ft.  The  whole  was 
drilled  from  the  1,130-ft.  level  at  an 
angle  of  80  deg.  and  met  the  lode  at  a 
drilling  depth  1,257  ft.  below  this.  If 
the  interpretation  is  correct,  the  lode  has 
been  encountered  at  a  vertical  depth  of 
400  ft.  shallower  than  anticipated. 

►  Wattle  Gully  Gold  Mine,  at  Chewton, 
which  is  one  of  Victoria’s  leading  gold 
producers,  reports  an  important  develop¬ 
ment  in  a  winze  below  a  slide  at  the 
655-ft.  level.  Insufficient  work  has  been 
done  as  yet  to  enable  any  estimate  of 
increased  tonnage  to  be  made,  but  in¬ 
dications  are  promising. 

►  Raub  Australian  Gold,  operating  at 
Raub,  Pahang,  Malay  States,  is  calling 
for  tenders  for  a  mill  to  treat  300  tons 
of  tailings  a  day,  of  which  130  tons 
represents  current  production,  and  the 
remainder  will  be  accumulated  tailings 
stacked  over  many  years,  of  which  there 
is  some  300,000  tons  averaging  2  dwt. 
per  ton.  J.  Coldham  is  general  manager. 

►  During  the  six  months  to  March  31 
Mount  Lyell,  in  Queenstown,  Tas., 
treated  411,529  long  tons  of  ore  for 
the  production  of  6,715  tons  of  cathode 
copper.  In  the  corresponding  half  of 
the  previous  year  306,736  tons  were 
treated  and  copper  production  was  6,509 
tons.  Over  two-thirds  of  the  total  output 


is  now  being  derived  from  opencut  op¬ 
erations  from  large  low-grade  deposits. 

►  The  West  Australian  gold  yield  for 
March  was  75,183  oz.  and  the  total  for 
the  first  quarter  of  1937,  223,466  oz., 
an  increase  of  50,000  oz.  over  last  year’s 
record. 

►  Redbank  Alluvial,  N.L.,  has  been 
formed  to  operate  a  gold  dredge  at 
Redbank,  in  the  Avoca  district  of  Vic¬ 
toria.  Minimum  yardage  is  6,000,000 
cu.  yd.  of  3.5  grains  per  yard.  Total 
costs  are  estimated  at  4d.  per  cubic  yard 
and  the  estimated  life  of  the  property  is 
seven  years.  H.  L.  Stewart  is  manager. 

►  Australia’s  gold  yield  in  1 936  totaled 
1,167,162  oz.,  the  highest  since  1918. 
Details  by  states  for  this  year  and  last 
are  as  follows: 


►  Rothsay  Gold  Mines,  N.L.,  Rothsay, 
W.  A.,  which  suspended  operations  some 
time  ago  owing  to  treatment  difficulties, 
reports  that  erection  of  the  remodeled 
mill  is  nearing  completion  and  that  op¬ 
erations  started  early  in  May.  This  mine 
is  considered  to  be  one  of  the  most 
promising  of  the  smaller  mines  of  West¬ 
ern  Australia.  The  new  mill,  which  will 
treat  the  ore  by  flotation  replaces  a  bat¬ 
tery  and  cyanidation  plant,  which  gave 
trouble  owing  to  the  presence  of  copper 
in  the  ore. 

►  Wiluna,  W.  A.,  announces  that  the 
erection  of  a  second  blast  furnace  will 
start  immediately,  the  completion  of 
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Cyanide  Plant  at  Loloma 
Nears  Completion 

Emperor  mine  producing  about  1.000  oz. 
gold  per  month 

►  Ellis  Davies,  consulting  engineer  to 
the  Emperor  and  Loloma  companies, 
operating  in  Fiji,  who  has  just  returned 
from  a  trip  to  the  properties,  reports 
that  good  progress  is  being  made  in  mill 
construction  at  both  mines.  Unless  un¬ 
foreseen  difficulties  arise,  the  Emperor 
mill  which  has  a  capacity  of  12,000  tons 
a  month,  should  be  in  operation  about 
the  end  of  September,  and  the  Loloma 
plant,  of  500  tons  a  week  minimum 
capacity,  about  the  end  of  July.  The 
Emperor  mine  is  at  present  crushing 
slightly  over  2,000  tons  per  month  for 
a  yield  averaging  1,000  oz.  of  gold.  Re¬ 
cent  development  at  the  Emperor  has 
proved  the  lode  by  means  of  an  internal 
shaft  to  a  depth  of  24  ft.  below  the 
X^o.  2  (190  ft.)  level.  The  ore,  which 
carries  tellurides  and  closely  resembles 
that  of  the  Loloma  mine,  gave  average 
assays  of  20  dwt,  ton  for  the  full  depth 
of  24  ft. 


which  will  enable  the  entire  output  to  be 
smelted.  All  smelting  and  refining  op¬ 
erations  are  now  proceeding  satisfac¬ 
torily,  except  that  certain  minor  diffi¬ 
culties  are  still  experienced  in  the  final 
stage  of  the  refining  process. 

►  Yellowdine  Gold  development,  Yellow- 
dine,  W.A,,  has  cut,  in  a  diamond  drill 
hole,  the  downward  continuation  of  the 
east  lode  at  a  point  70  ft.  vertically  be¬ 
low  the  200-ft.  level.  Assays  averaged 
40  dwt.  per  ton  over  an  estimated  true 
width  of  6  ft. 

►  Lancefield,  operating  at  Beria,  W.  A., 
has  declared  its  third  dividend  of  Is.  per 
4s.  share,  payable  on  March  24.  With 
this  payment  three-quarters  of  the  orig¬ 
inal  subscribed  capital  will  have  been  re¬ 
turned.  During  February,  10,299  short 


tons  was  treated  for  a  working  profit  of 
£15,832  Australian  currency. 

►  Thanks  to  high  prices  for  base  metals, 
prospecting  has  revived.  Discovery  of 
a  large  lead  lode  5  miles  northeast  of 
Broken  Hill,  N.  S.  W.,  is  reported.  A 
company  has  been  formed  to  work  silver- 
lead  orebodies  discovered  near  Zeedan, 
Tas.,  a  few  years  ago  but  which  have 
lain  undeveloped  up  to  now. 

►  A  complete  survey  of  the  mineral  pos¬ 
sibilities  of  the  Tennant  Creek  area,  in 
Central  Australia,  is  to  be  made  by  Dr. 
Woolnough,  Commonwealth  Government 
geologist. 

►  Aerial  survey  of  rough  country  in  Cape 
York  Peninsula,  northern  Queensland,  be¬ 
lieved  to  be  likely  to  contain  gold  de¬ 
posits,  is  to  be  resumed  in  April  by  the 
Xorth  Australian  Survey  Committee. 

►  At  the  annual  meeting  of  the  Aus¬ 
tralian  Mines  and  Metals  Association, 
held  in  Melbourne  on  March  17,  the 
president.  Sir  Colin  Fraser,  in  the 
course  of  his  address  gave  the  following 
metal  production  statistics: 

lions  Tons 

.M)stract  of  E.E.I.  eon  volition  paper. 


Copper  .  17,300 

Lead  .  224.000 

Zinc  . (a)172.f>00 

Tin  .  4,300 

Silver,  ounces  .  12.288,000 


(a)  Approximately  70.000  tons  metallic 
zinc;  remainder  shipped  as  concentrate. 

The  major  development  in  gold  mining 
he  said  was  the  equipping  of  the  Big 
Bell  mine,  near  Cue.  W.A.  Illustrating 
the  effect  of  the  price  of  gold  on  the 
grade  of  ore  treated,  in  Western  Aus¬ 
tralia  the  average  grade  has  declined 
from  12.9  dwt.  per  ton  in  1930  to  6.9 
dwt.  in  1935. 

►  The  Trekelano  mines,  west  of  Clon- 
curry,  formerly  worked  by  the  Hampden 
Copper  Company  for  copper  and  gold, 
has  been  reopened,  and  ore  is  being 
railed  to  the  Chillagoe  Smelters. 


Production  in  line  ounces 

Western  Australia  . 

Queensland  . 

Victoria  . 

Xew  South  Wales . 

Xorth  Australia  and  others 

Totals . 


193,5 
644.87,5 
10,5.461 
87„517 
47. 70(5 
29,178 


914.737 


1936 

846,208 

115,550 

113,950 

60,7.39 

30,689 


1.167,126 
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PERSONAL 

ITEMS 


C.  C.  Livingston,  of  Kaiulsburg, 
Calif.,  lias  gone  to  Manila,  P.  I. 

F.  E.  Chaon,  recently  at  Canton, 
8.  D.,  is  at  the  Rosario  Club,  San 
Juancito,  Honduras. 

A.  C.  Most,  engineer  long  identified 
with  mine  activiHes  in  Utah,  latelj* 
visited  several  districts  in  Nevada. 

T.  W.  Page  is  now  general  superin¬ 
tendent  for  Hidden  Lake  Venture, 
Inc.,  near  Anaconda,  Mont. 

H.  C.  McCloskey  has  been  elected 
vice-president  of  Lamaque  Mines,  Ltd., 
in  western  Quebec. 

S.  Power  Warren  has  joined  the  staff 
of  Mining  Research  Corporation,  Ltd., 
320  Bay  St.  Toronto. 

Percy  R.  Middleton  has  become  man¬ 
ager  of  Bindah  Gold  Mines,  Ltd.,  at 
Linden,  W.  A. 

W,  A.  Hughes  is  now  an  inspector  of 
mines  w'ith  the  Mines  Department  of 
Western  Australia. 

Lee  D.  Dougan  has  opened  an  office 
for  consulting  work  at  916  Federal 
Building,  Toronto. 

Philip  M.  Malouf  has  been  made 
general  manager  of  Scott  Chibougamau 
Mines,  Ltd.,  in  western  Quebec. 

Frank  T.  M.  White  has  become  gen¬ 
eral  manager  of  Edjudina  Gold  Mines, 
at  Porphyry,  W.  A. 

J.  V.  N.  Dorr  is  making  his  annual 
trip  to  Europe.  He  expects  to  return 
about  mid- July. 

Douglas  B.  Sterrett  has  become  as¬ 
sociated  with  Vidette  Gold  Mines,  Ltd., 
at  Savona,  B.  C. 

N.  E.  Nelson  is  now  consulting  ge¬ 
ologist  to  the  Britannia  Mining  & 
Smelting  Companv,  at  Britannia  Beach, 
B.  C. 

U.  A.  Jurva,  formerly  of  Duluth, 
Minn.,  has  gone  to  Colorado,  his  ad¬ 
dress  there  being  Box  442,  Colorado 
Springs. 

L.  K.  Jacobsen,  mill  superintendent 
of  Mount  Isa  Mines,  Ltd.,  is  leaving 
shortly  for  an  extended  visit  to  the 
United  States. 

A.  D.  Bryant,  of  the  Cerro  de  Pasco 
Copper  Corporation,  Oroya,  Peru,  is  in 
New  York  after  an  absence  of  seven 
years. 


H.  D.  Keiser,  who  was  formerly 
with  the  Ignited  States  Geological  Sur¬ 
vey  oil  mineral  leasing  work  at  Miami, 


H.  D.  KEISER 


Ok  la.,  and  resigned  in  1927  to  join  the 
editorial  staff  of  Engineering  and  Min¬ 
ing  Journal,  has  been  reinstated  in  the 
Geological  Survey  as  mining  engineer 
and  assigned  to  the  Mining  Division 
at  Washington,  D.  C. 

Wolfram  Penseler,  of  New  Zealand, 
has  been  made  manager  of  Asam  Kum- 
bang  Tin  Dredging,  Ltd.,  at  Taiping, 
F.  M.  S. 

J.  B.  Knaebel  has  resigned  as  mana¬ 
ger  of  East  Mindanao  Mining  Com¬ 
pany,  Philippine  Islands,  and  has  been 
succeeded  by  John  Smeddle. 

J.  K.  Wadley,  mine  operator  of  Tex¬ 
arkana,  Ark.,  lately  inspected  proper¬ 
ties  he  has  acquired  in  three  Nevada 
districts. 

W.  H.  Coghill,  supervising  engineer, 
Mississippi  Valley  Experiment  Station, 
Rolla,  Mo.,  spent  the  last  week  in  May 
in  the  Tri-State  district. 

I.  W.  Morley,  formerly  with  Mount 
Kasi  Mines,  Ltd.,  in  Fiji,  has  joined 
the  staff  of  Wiluna  Mines  Ltd.,  at 
Wiluna,  W.  A. 

Leo  Joseph  Jones  has  been  appointed 
government  geologist  of  the  New 
South  Wales  Department  of  Mines, 
succeeding  L.  F.  Harper. 

V.  G.  Martin  has  resigned  from  his 
position  as  manager  of  Edjudina  Gold 
Mining  Company,  N.  L.,  at  Yarri, 

W.  A. 

H.  Gasser,  executive  head  of  the 
East  Mindanao  Mining  Company,  Phil¬ 
ippine  Islands,  is  taking  a  vacation  at 
St.  Gallen,  Switzerland. 


H.  G.  Walker,  engineer,  of  Reno,  has 
returned  from  New  York,  where  he 
helped  to  secure  funds  for  construction 
of  a  tungsten  mill. 

Walter  E.  Trent,  heading  several 
mining  organizations  in  Nevada  and 
California,  has  been  in  Reno  from  his 
head<|uarters  near  Mojave. 

Mark  Bradshaw,  president  of  the 
Bradshaw  Syndicate,  Inc.,  expects  to 
sail  for  the  Philippine  Islands  soon, 
to  examine  mining  property. 

R.  A.  M.  Mackay  has  left  Tangan¬ 
yika  to  take  up  a  study  of  the  Lupa 
gold  areas  under  a  Colonial  Grant  from 
the  Carnegie  Corporation. 

W.  R.  Edmondson  has  taken  a  posi¬ 
tion  as  assistant  mine  master  mechanic 
with  the  Cananea  Consolidated  Copper 
Company  at  Cananea,  Sonora,  Mexico. 

Rensselaer  Toll,  mining  engineer,  of 
Los  Angeles,  is  in  Seattle  Wash.,  on 
business,  following  professional  work 
in  northern  California. 

E.  H.  McMurray  has  been  visiting 
Nevada  points  from  Mojave,  Calif., 
where  he  has  been  producing  from  a 
lease  on  the  Whitmore  mine. 

Erich  J.  Schrader,  consulting  engi¬ 
neer  of  Reno,  has  returned  to  his  home 
from  professional  trips  to  L’tah  and 
Arizona  districts. 

Homer  L.  Gibson,  executive  head  of 
the  Dayton  Consolidated  Mines  Com- 
jiany  at  Silver  City,  Nev.,  has  returned 
to  the  mine  from  Arizona. 

Major  J.  Paul  Jones  has  assumed 
management  of  the  mine  and  enlarged 
mill  of  the  Operator  Consolidated 
Mines  Company  at  Randsburg,  Calif. 

William  Sharp,  field  engineer  for  the 
Tonopah  Mining  Company,  has  been  in¬ 
specting  a  gold  property  in  Elko 
County,  Nev. 

Lou  M.  Louis,  construction  engineer, 
who  has  built  a  number  of  mills  in 
Nevada  and  other  mining  states,  has 
been  at  Grass  Valley,  Calif. 

T.  S.  Mackay,  recently  assistant 
manager  at  the  Premier  mine,  at 
Anyox,  B.  C.,  has  joined  the  staff  of 
Big  Bell  mine  at  Cue,  W.  A. 

J.  Cornelius,  formerly  metallurgist 
at  Mount  Coolon  Gold  Mines,  has  been 
appointed  metallurgist  to  Gold  Mines 
of  Kalgoorlie. 

Dr.  Hans  Pirow,  Government  Engi¬ 
neer  to  the  Union  of  South  Africa,  re¬ 
signed  his  post  on  April  30.  The  resig¬ 
nation  became  effective  on  May  22. 

Dr.  Cyril  Fox  will  represent  the  Gov¬ 
ernment  of  India  at  the  seventeenth 
International  Geological  Congress  to  be 
held  in  Moscow  next  month. 

John  C.  Rogers  and  E.  K.  Fockler, 
mining  geologists,  have  moved  their  of¬ 
fices  from  the  Concourse  Building  to 
the  Victory  Building,  Toronto. 

S.  R.  Brown,  mining  engineer  for  the 
Union  Corporation,  Ltd.,  is  making  an 
extensive  visit  to  China  in  mine  ex¬ 
amination  work. 

Ellis  Davies,  consulting  engineer  to 
the  Emperor  and  Toloma  companies,  in 
the  Fiji  Islands,  has  returned  to  Mel¬ 
bourne  following  a  trip  to  the  mines. 
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E.  N.  Pennebaker,  chief  geologist  for 
the  Consolidated  Coppermines  Corpora¬ 
tion  at  Kimberly,  Nev.,  is  in  charge  of 
a  field  party  of  students  of  the  Mackay 
School  of  Mines  on  a  three  months’ 
motor  trip  to  include  widely  scattered 
mining  districts  in  the  State. 

H.  R.  Plate,  who  has  been  making 
headquarters  in  San  Francisco,  has  been 
appointed  consulting  engineer  for  the 
Hartford  Mining  Company,  operating 
a  gold  mine  and  cyanide  mill  below 
Gold  Hill,  Nev. 

D.  H.  Bell,  of  the  staff  of  Gold  Mines 
of  Australia,  Ltd.,  recently  returned  to 
Melbourne  after  some  months  in  South 
Africa,  where  he  made  ;i  particular 
study  of  the  manufacture,  shop  treat¬ 
ment,  and  use  of  rock-drill  steel. 

Cornelius  F.  Kelley,  president  of 
Anaconda  Coi>per  Mining  Company, 
and  Carl  T.  Ulrich,  vice-president  of 
Keiinecott  Coj)j»er  Corpor.ation,  sailed 
on  the  “Normandie”  on  May  1!>  for 
London. 

Richard  Tarantous,  mining  engineer, 
is  supervising  the  erection  of  a  milling 
plant  for  Libby  Gold  Mines,  Inc., 
which  lias  acquired  the  property  of  the 
Tip  Top  company  at  Bramlet  Creek, 
south  of  Libby,  in  Lincoln  County, 
Mont. 

S.  F.  Hunt,  geologist  and  discoverer 
of  tlie  Rio  Tinto  mine  of  the  Mountain 
City  Copjier  Company,  attended  com¬ 
mencement  ceremonies  at  the  Univer¬ 
sity  of  Nevada.  He  has  made  notable 
benefactions  to  the  Mackay  School  of 
Mines,  a  department  of  the  Nevada 
university. 

Ing.  Javier  Sanchez  Mejorada  has 
been  elected  president;  Lie.  Eduardo 
Prieto  Lopez,  secretary;  and  Ing,  Faus- 
tino  Roel,  treasurer,  of  the  newdy  or¬ 
ganized  National  Mining  Chamber  of 
Commerce  of  Mexico. 

Henry  Ross  Taylor  has  resigned  as 
mill  superintendent  of  Granby  Con¬ 
solidated  Mining,  Smelting  &  Power 
Company  to  accept  a  position  with 
the  Nevada  Consolidated  Copper  Com¬ 
pany,  at  the  Chino  Mines  Division  in 
Hurley,  N,  M. 

R.  C.  Allen,  president  of  A.I.M.E., 
visited  Joplin,  Mo.,  on  May  1.  He  was 
accompanied  by  A.  B.  Parsons,  secre¬ 
tary  of  the  Institute,  and  Dr.  H.  A. 
Buehler,  Missouri  State  Geologist  and 
past  president  of  the  Institute. 

Hugh  W.  Coke  has  been  transferred 
from  the  Tybo  plant  of  the  Treadwell 
Yukon  Company,  Ltd.,  where  he  held 
the  jiosition  of  mill  superintendent,  to 
.luneau,  Alaska,  where  he  will  do  some 
metallurgical  work  at  the  Alaska 
Juneau  mill. 

Stanley  Walker,  mining  engineer,  of 
Denver,  Colo.,  was  recently  appointed 
superintendent  of  Lakeside  Monarch 
Mining  Company.  He  was  formerly 
m.anager  of  Monarch  Madonna  Mine, 
at  Salina,  Colo.,  and  for  several  years 
superintendent  at  the  National  Lead 
Com])any  plant  at  Rico,  in  southwestern 
Coloiado. 

E.  W.  Engelmann,  superintendent  at 
the  Utah  Co])])er  Company’s  Magna 
jdant,  has  bven  elected  chairman  of 
the  Utah  Chapter  of  the  A.I.M.E.  W. 
R.  Landwehr,  geologist  with  American 
Smelting  A-  Refining  Company,  is  vice- 


E.  O.  Sowerwine  has  been  made 
assistant  to  the  president  of  Anaconda 
Copper  Mining  Company;  James  Dick¬ 
son  has  been  appointed  comptroller  and 
W.  K.  Daly  becomes  general  auditor. 
Announcement  of  these  appointments 
follows  a  recent  meeting  of  the  board 
of  directors  of  the  company. 

Horace  Lackey,  manager  for  the  Am¬ 
bassador  Gold  Mining  Company  in 
Lyon  County,  Nev.,  has  acquired  a  gold 
property  in  the  Happy  Creek  district, 
in  northern  Humboldt  County,  in  the 
same  State. 

John  E.  Hammell,  who  has  become 
a  national  institution  in  prospecting 
in  the  North  and  the  development  of 
Canadian  mining  enterprises,  has  taken 
over  the  nine-claim  group  of  McIntyre 
Porcu])ine  Mines  at  Red  Lake,  in  the 
Patricia  district  of  Ontario.  According 
to  report,  he  will  develop  the  property 


Harlowe  Hardinge,  vice-president 
and  general  manager  of  Hardinge 
Company,  Inc.,  is  on  a  trip  to  the 
Pacific  Coast. 

Bailey  Willis  is  making  a  recon¬ 
naissance  of  northern  Luzon  as  guest 
geologist  to  the  Bureau  of  Science  and 
Mines  in  the  Philippine  Islands. 

Floyd  L.  Greene  was  recently  elected 
president  of  the  General  Refractories 
Company.  Air.  Greene  has  been  ac¬ 
tively  identified  with  the  refractories 
industry  for  25  years. 

H.  P.  Dickey,  recently  w'ith  Howey 
Gold  Alines,  has  accepted  a  post  with 
Gold  Eagle  Gold  Alines,  Ltd.,  at  that 
company’s  AIcKenzie  Island  proj)erty 
in  the  Red  Lake  district  of  Ontario. 

Jesse  L.  Maury  has  resigned  from 
the  staff  of  the  Securities  and  Ex¬ 
change  Commission  at  Washington,  D. 
C.,  to  accept  a  position  with  the  Leh¬ 
man  Corporation  at  1  South  st..  New 
A'ork  City. 

E.  V.  Gent,  secretary  of  the  Ameri¬ 
can  Zinc  Institute,  spent  a  week  in 
tlie  Tri-State  district  following  the  an¬ 
nual  meeting  of  the  Institute  in  St. 
Louis. 


Clark  Henry,  who  recently  resigned 
his  position  as  village  engineer  at  Hib- 
bing,  Alinn.,  is  now  employed  by  C.  K. 
Quinn  &  Company  at  the  Shada  mine, 
at  Nashwauk,  Alinn. 

A.  I.  George  has  returned  to  the 
plant  of  the  Ashanti  Goldfields  Cor¬ 
poration,  Ltd.,  at  Olmasi,  Gold  Coast 
Colony,  West  Africa,  as  mine  captain, 
after  a  nine  months’  tour. 

C.  O.  Stee,  manager  of  Siscoe  Gold 
Alines,  Ltd.,  has  been  engaged  as  a 
consulting  engineer  to  assist  in  the  de¬ 
velopment  of  Jacola  Gold  Alines  and 
Siscoe  Extension,  in  western  Quebec. 

D.  N.  Matheson,  recently  general 
manager  of  Alinto  Gold  Mines,  Ltd., 
has  resigned  from  his  post  to  become 
general  superintendent  of  Bralorne 
AI  ines.  Ltd.,  at  Bralorne,  B.  C. 

A.  D.  Robinson,  recently  manager  in 
Western  Australia  for  Australian  Min¬ 
ing  Trust  Ltd.,  has  been  made  man¬ 
ager  of  the  Rothsay  gold  mine,  near 
Perenjori,  W.  A. 

R.  E.  Legg,  who  has  represented  the 
N.  A.  Timmins  Corporation  of  Toronto 
in  British  Columbia  for  several  years, 
has  removed  to  Fondulac,  Lake  Atha¬ 
basca,  to  direct  the  prospecting  opera¬ 
tions  of  his  principals  there. 

Captain  C.  E.  Temperley,  O.  B.  E., 
AI.  C.,  one  of  the  managers  of  bunion 
Corporation,  Ltd.,  was  a  recent  visitor 
to  New  A’ork,  spending  part  of  his  va¬ 
cation  in  the  United  States. 

E.  A.  Strout,  general  manager  of  San 
P’rancisco  Alines  of  Mexico,  Ltd.,  con¬ 
cluded  a  business  trij)  to  New  A’ork 
City  in  Alay  and  returned  to  his  of¬ 
fice  in  El  Paso,  Tex. 


AmIiIi'!/  nnd  Crippen 
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with  his  own  resources.  An  extensive 
exploration  with  diamond  drills  and 
surface  work  is  in  prospect.  The  prop¬ 
erty  consists  of  389.2  acres.  It  is  near 
the  town  of  Howey.  Ben  H.  Budgeon, 
director  of  mining  for  the  Hammell  in¬ 
terests,  w’ill  have  general  direction  of 
developments.  A  biographical  sketch 
of  Air.  Hammell  and  a  record  of  his 
conspicuous  part  in  the  discovery  and 
development  of  Canadian  mines  was 
presented  in  the  November,  1935,  issue 
of  Engineeiipff  and  Mining  Journal. 

Walter  H.  Parker,  professor  of  min¬ 
ing  at  the  University  of  Minnesota, 
is  making  a  tour  of  mining  properties 
in  South  Dakota,  Colorado,  and  Utah 
with  a  group  of  junior  students  in 
mining  engineering. 

J.  M.  White,  formerly  manager  of 
Takuapa  Valley  Tin  Dredging  Com¬ 
pany,  has  assumed  charge  of  the  sluic¬ 
ing  operations  of  Avoca  Developments, 
N.  L.,  on  the  Alalakoff  property  at 
Landsborough  in  Victoria,  Australia. 

Hugh  M.  Wolflin,  formerly  mine  in¬ 
spector  for  the  Industrial  Accident 
Commission,  is  now  in  Grass  A’alley, 
Calif.,  in  charge  of  jiersonnel  and 
safety  for  the  Idaho  Alaryland  Alines 
Corporation. 

P.  E.  Clarke  has  taken  charge  of 
operations  at  Alorning  Star  Alines,  at 
Woods  Point,  A’ic.,  in  place  of  E.  Wil¬ 
liams,  who  resigned  to  accejit  the  posi¬ 
tion  of  manager  of  North  Wattle  Gul- 
lie  Gold  Alines,  N.  L.,  at  Chewton,  A’ic. 


W.  Earle  Grenough,  well-known 
(h)eur  d’Alene  district  mining  engineer, 
has  returned  to  his  home  in  Alullan 
after  spending  eighteen  months  in 
southwestern  Oregon  installing  milling 
e<iuipment  at  the  Benton  mine. 
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ohairman,  and  G.  L.  Oldright,  United 
States  Bureau  of  Mines  supervising 
engineer,  is  secretary. 

William  C.  Madge,  formerly  with  the 
Tintic  Standard  Company  and  earlier 
on  the  Bewick,  Moreing  &  Company 
staff,  has  assumed  management  of  the 
mine  and  200-ton  flotation  mill  of  the 
Sierra  Nevada,  Ltd.,  on  the  Comstock 
lode. 

Lucien  Eaton  is  at  Painesdale,  Mich., 
where  he  is  consulting  engineer  for 
the  Copper  Range  Company  and  the 
Isle  Royale  Copper  Company.  The  lat¬ 
ter  is  preparing  to  unwater  the  Isle 
Royale  mine,  which  has  been  closed 
for  five  years. 

Michael  C.  Carosella  has  resigned 
his  i)osition  as  night  superintendent 
of  Cripple  Creek  Milling  Company,  at 
Cripple  Creek,  Colo.,  to  accept  a  posi¬ 
tion  in  the  laboratory  of  Harley  A.  Sill, 
consulting  engineer.  His  address  is 
1011  South  Figueroa  St.,  Los  Angeles, 
Calif. 

F.  W.  Gray,  a  former  Editor  of 
Canadian  Mining  Journal  and  promi¬ 
nently  identified  for  many  years  with 
('anadian  professional  mining  organiza¬ 
tions,  received  the  honorary  degree  of 
doctor  of  laws  from  Dalhousie  Uni¬ 
versity  on  May  11. 

Sir  Herbert  Gepp,  director  of  the 
North  Australia  Aerial  and  Geological 
Survey,  has  returned  to  Melbourne 
following  a  four  weeks’  tour  of  inspec¬ 
tion  of  the  more  promising  deposits 
investigated  by  the  survey  in  North 
Queensland,  the  Northern  Territory, 
and  Western  Australia. 

A.  E.  Cave,  formerly  an  engineer  at 
the  Garson  mine  of  the  International 
Nickel  Company,  has  been  appointed 
Inspector  of  Mines  in  the  Kenora  and 
Red  Lake  regions  by  the  Ontario  I)e- 
[tartment  of  Mines.  His  headquarters 
will  be  at  Kenora,  Ontario. 

Walter  A.  RuKeyser  is  engaged  in 
consulting  engineering  at  70  Pine  St., 
New  York  City,  acting  in  that  ca])acity 
for  Montague  Gold  Mines,  Ltd.;  Wav- 
erly  Consolidated  Gold  Mines,  Ltd.; 
Tashota  Goldfields  Ltd.;  St.  Stephens 
Nickel-Copper  property;  and  the  Mar- 
uba  Corporation.  His  Montreal  ad¬ 
dress  is  at  IIII  Aldred  Building. 

A.  O.  Stewart  has  been  elected  chair¬ 
man  of  the  board  of  Anglo  American 
Mining  Corporation,  Ltd.  Walter  Ly¬ 
man  Brown  has  been  made  ])resident 
of  the  Cor])oration ;  Henry  W.  Klip- 
stein,  executive  vice-president  and 
treasurer;  John  N.  Bosekrans,  vice- 
president;  and  L.  M.  Davis,  secretary. 

T.  R.  Oberman,  a  director  of  the 
Cortez-King  Brand  Mines  Company, 
has  been  elected  president  of  the  com- 
jtany  to  succeed  his  father,  D.  M.  Ober¬ 
man,  Avho  died  on  Feb.  27,  1937. 
Francis  Roer  was  named  temporary 
secretary-treasurer  to  succeed  H.  B. 
Church,  Jr.,  avIio  died  March  13,  1937. 

N.  I.  Haszard  has  .ioined  the  staff  of 
Wiluna  Mines,  Ltd.  He  was  the  holder 
of  the  North  American  Cyanamid  Re¬ 
search  Scholarship  in  1936  and  car¬ 
ried  out  research  work  in  the  metal¬ 
lurgical  department  of  the  University 


of  Melbourne,  on  the  treatment  of  ore 
and  concentrates  from  Lake  View  & 
Star  mine,  at  Kalgoorlie,  W.  A. 

Dr.  Frederick  Mark  Becket,  presi¬ 
dent  of  the  Union  Carbide  and  Carbon 
Research  Laboratories,  Inc.,  and  vice- 
president  of  the  Electro  Metallurgical 
Company  and  the  Union  Carbide  Com¬ 
pany,  has  been  awarded  the  Acheson 
Medal  and  $1,000  prize  by  the  Electro¬ 
chemical  Society  for  his  outstanding 
contributions  to  electrometallurgy. 

George  C.  Lipsey,  formerly  assistant 
mine  superintendent  of  Britannia  Min¬ 
ing  &  Smelting  Company,  Ltd.,  in 
British  Columbia,  has  been  appointed 
general  superintendent  of  Chelan  Cop¬ 
per  Mining  Co.  at  Lucerne,  Wash., 
where  a  1,000-ton  concentrator  is  under 
construction.  Both  companies  are  sub¬ 
sidiaries  of  the  Howe  Sound  Company. 

Frank  Ebbutt,  geologist  and  field 
engineer  for  the  Britannia  Mining  & 
Smelting  Company,  Ltd.,  at  Britannia 
Beach.  B.  C.,  for  the  past  thirteen 
years,  has  been  transferred  to  eastern 
Canada,  where  he  will  be  engaged  in 
exploratory  and  examination  work  for 
the  Howe  Sound  Co.,  of  which  the 
Britannia  is  a  subsidiary.  His  head¬ 
quarters  will  be  in  Toronto. 

Dr.  William  Bowie,  of  the  United 
States  Coast  and  Geodetic  Survey  (re¬ 
tired),  of  Washington,  D.  C.,  has  been 
awarded  the  Elliott  Cresson  Medal,  by 
the  Franklin  Institute  of  Philadelphia, 
“In  consideration  of  his  contributions 
to  the  science  of  geodesy,  particularly 


with  reference  to  the  theory  of  isos- 
tasy,  the  application  of  which  he  has 
extended  to  problems  in  general  geo¬ 
physics  and  geology.” 

E.  A.  Loring,  with  his  wife  and 
daughter,  recently  passed  through  Vir¬ 
ginia  City,  Nev.,  on  their  way  to 
London  from  Australia.  Mr.  Loring  is 
the  son  of  W.  J.  Loring,  president  and 
managing  director  of  the  Arizona  Com¬ 
stock  Corporation,  and  he  succeeded  his 
father  as  a  partner  in  Bewiek,  Moreing 
&  Company,  of  London. 

H.  H.  Montgomery  has  been  re¬ 
tained  as  resident  engineer  and  geolo¬ 
gist  for  the  American  Rand  Corpora¬ 
tion.  This  company  has  completed  its 
new  33,000-volt  power  line  connecting 
with  the  main  trunk  line  of  the  Wash¬ 
ington  Water  Power  Company  south  of 
Oroville,  Wash.  He  is  now  at  the  prop¬ 
erty  at  Wannacut  Lake,  supervising 
improvements  to  the  company’s  milling 
plant. 

M.  D.  Harbaugh  spent  several  days 
in  the  Tri-State  district  the  latter  part 
of  May  Avhen  he  returned  to  move  his 
family  to  Cleveland.  Mr.  Harbaugh  re¬ 
signed  as  secretary  of  the  Tri-State 
Zinc  and  Lead  Ore  Producers  Asso¬ 
ciation  on  Jan.  1,  1937,  to  accept  the 
position  of  vice-president  with  the 
Lake  Superior  Iron  Ore  Association  at 
Cleveland.  The  Tri-State  Section  of  the 
A.I.M.E.  gave  Mr.  Harbaugh  a  fare¬ 
well  dinner  on  the  night  of  May  22, 
at  which  time  he  was  presented  with 
a  watch,  a  memento  from  his  many 
friends  in  the  district. 


OBITUARY 


Frank  M.  Smith,  director  of  the 
Bunker  Hill  Smelter,  at  Kellogg, 
Idaho,  died  on  June  1  at  his  home  in 
Spokane.  He  had  retired  from  active 
work  in  193-7. 

Frederick  Charles  Cann,  manager  of 
Geevor  Tin  Mines,  Ltd.,  at  Pendeen, 
Cornwall,  for  the  last  seventeen  years, 
and  a  director  in  the  company,  died 
recently  at  the  age  of  58. 

Peter  MacLaren,  prominent  as  an 
authority  on  the  geology  of  Ontario 
mineral  regions  in  the  early  days  of 
mining  in  the  province,  especially  in 
the  Porcupine  camp,  died  recently  in 
Scotland. 

John  S.  Lutes,  who  had  been  general 
manager  of  mines  for  the  Tod  Stam- 
baugh  Company,  formerly  an  indepen¬ 
dent  iron-ore  producer  in  the  Lake  Su¬ 
perior  mining  district,  where  he  was 
widely  known,  died  at  Pasadena 
Calif.,  on  May  5. 

Clarence  A.  Corry,  foreman  of  the 
Sunrise  gold  mine,  near  Philipsburg, 
Mont.,  was  instantly  killed  recently  in 
a  mine-shaft  accident.  He  was  30 
years  old.  Mr.  Corry  was  graduated 
from  ^Montana  School  of  Mines,  and 
had  been  employed  by  the  Sunrise 
company  for  several  years. 


William  H.  Brandon,  veteran  Cana¬ 
dian  prospector  and  mining  man,  died 
on  May  1  last.  Mr.  Brandon  discov¬ 
ered  the  potentialities  of  the  Kootenay 
Lake  district,  which  he  developed. 
The  town  of  Brandon,  B.  C.,  was 
named  after  him. 


John  Albert 

190.7  had  been 
London  to  the 
tion  Company, 
age  of  64.  He 
Council  of  the 
and  Metallurgy. 


Dennison,  who  since 
consulting  engineer  in 
Anglo-French  Explora- 
died  recently  at  the 
was  a  member  of  the 
Institution  of  Mining 


Walter  George  Perkins  died  on  May 
1  at  the  age  of  67.  Mr.  Perkins  had 
been  associated  with  Granby,  Nevada 
Consolidated,  and  Tanganyika  Conces¬ 
sions,  and  had  done  professional  work, 
also,  in  Russia,  the  Argentine,  and 
Korea.  He  was  associated  with  Min¬ 
erals  Separation  prior  to  his  retire¬ 
ment  some  years  ago. 

Capt.  J.  H.  Rough  of  Negaunee, 
Mich.,  father  of  James  H.  Rough,  Jr., 
of  Hibbing,  Minn.,  died  here  May  20. 
Captain  Rough  was  underground  super¬ 
intendent  of  mines  for  the  Cleveland- 
Cliffs  Iron  Company  for  a  great  many 
years.  He  retired  several  years  ago. 
James  H.  Rough,  Jr.,  is  village  engi¬ 
neer  of  Hibbing,  Minn. 
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NEW  BOOKS 


Mink  Economics:  Sampling,  Valua¬ 
tion,  AND  Organization.  By  S.  J. 
Truscott.  Associate  Royal  School  of 
M  ines;  D.Sc.  University  of  the  Wit- 
watcrsrand.  Cloth,  octavo.  Pp.  335, 
illustrated.  London:  Mining  Publica¬ 
tions,  Ltd.  1936.  Price  31s. 

The  author  of  tins  excellent 
book  writes  with  the  authority 
of  experience  acquired  during  £. 
broad  and  varied  career  comprising 
more  than  twenty  years  of  exploration 
and  mine  operation  in  Malaya,  the 
Transvaal,  Siberia,  Borneo,  West  Africa, 
and  Sumatra.  With  this  splendid  back¬ 
ground  lie  was,  in  1913,  called  to  the 
chair  of  mining  at  the  Royal  School 
of  Mines. 

The  first  nine  chapters  comprise  137 
pages  describing  various  methods  of 
sampling  of  metal  mines  and  mineral 
deposits;  the  text  gives  abundant  detail 
supplemented  by  good  illustrations  of 
many  diverse  examples.  Painstaking 
attention  is  given  to  procedures  where¬ 
by  sampling  results  are  intrepreted  by 
consideration  of  mass  density,  compu¬ 
tations  of  quantities  of  ore  and  of 
average  analyses,  and  studies  of  re¬ 
liability  of  sampling,  including  “fre¬ 
quency"  methods  of  computation  of 
probable  value  and  estimate  of  ore  re¬ 
serves.  After  all  data  are  assembled, 
warning  is  given  of  possible  sources 
of  error;  first,  probable  error  of  the 
average,  and  second,  possible  error  due 
to  bias  in  taking  samples.  The  author 
makes  distinction  between  “domestic” 
sampling  for  systematic  control  of  op¬ 
erations,  and  .“independent”  sampling, 
commonly  involving  purchase  or  sale 
of  the  propert}',  wherein  the  examining 
engineer  must  make  the  study  for  him¬ 
self,  or,  at  least,  make  his  own  con¬ 
firmatory  observations. 

Borehole  sampling  from  surface  is 
adequately  treated,  with  discussion  of 
mapping  the  area,  spacing  the  holes, 
sampling  the  sludge  and  core,  and  com¬ 
putation  of  reserves  and  average  value. 
Descriptions  are  given  of  the  sampling 
of  alluvial  tin  deposits  in  Malaya  and 
of  gold  gravels  in  California  by  means 
of  boreholes,  and  of  tin  in  Nigeria  by 
means  of  pits.  Results,  reliability,  and 
costs  are  cited. 

The  subject  of  valuation  occupies  40 
jiages  of  text;  here  the  author  is  on 
familiar  ground,  discussing  definition 
of  reserves,  consideration  of  methods  of 
treatment,  recoveries,  and  operating 
costs.  Then  follows,  in  order,  the  prob¬ 
lem  of  marketing,  of  ore  contracts, 
specifications  and  stated  tariffs,  of  life 
of  property,  and  of  the  valuation  com¬ 
putation  according  to  standard  prac¬ 
tice.  This  part  of  the  book  closes  with 
six  pages  having  to  do  with  promotions, 
professional  mining  reports,  and  rules 


of  propriety  relative  to  statements 
made  for  publication  in  the  prospectus 
of  a  public  company.  “Organization” 
is  the  heading  of  the  next  100  pages, 
which  deals  with  company  structure, 
capitalization,  and  financing  according 
to  British  practice.  “Management”  and 
organization  of  personnel  are  illustrated 
by  charts  whereby  contrast  is  had  re¬ 
spectively  of  coal  mining  in  Great 
Britain  and  in  the  United  States,  and 
of  gold  mining  in  the  Witwatersrand 
and  in  the  United  States. 

.\n  “Appendix”  comprises  twelve  se¬ 
lected  but  typical  Mining  Company 
Balance  Sheets  and  Protit-and-Loss  Ac¬ 
counts.  The  products  represented  are 
gold,  lead-silver,  copper,  zinc,  tin,  and 
coal.  Annuity  tables  and  an  index 
conclude  the  book. 

W.  SPE.NCER  IlUTC  lIIN.SON 


Introduction  to  the  Study  of  Miner¬ 
als.  Third  edition.  By  Austin  F.  Rog¬ 
ers.  McGraw-Hill  Book  Company,  New 
Yorl,  X.  Y.  610  Pp.,  6x9;  730  figures. 
Price,  $5. 

PREVIOUS  EDITIONS  of  this 
well-known  standard  mineralog- 
ical  text  were  published  in  1912 
and  1921.  The  first  two  editions  were 
printed  in  pocket  size,  but  the  latest 
edition  is  in  full  textbook  size  and 
approximately  100  more  pages  are  in¬ 
cluded  than  were  in  the  last  edition  of 
1921.  The  book  presents  a  most  pleasing 
appearance,  covering  the  description  of 
220  minerals  and  mineraloids  in  a  con¬ 
cise,  understandable,  and  up-to-date 
manner. 

The  section  on  geometrical  crystallog¬ 
raphy  appears  to  have  received  the 
author’s  special  attention  on  revision 
and  represents  a  careful  analysis  of  re¬ 
cent  trends  of  development  of  the  sub¬ 
ject.  The  system  of  nomenclature  is 
worthy  of  more  general  use  and  it  is 
hoped  will  gradually  supplement  the 
more  cumbersome  and  less  systematic 
nomenclature  used  in  many  instances  at 
the  present  time.  On  the  whole,  the  book 
is  well  written  and  reasonably  free  from 
errors.  A  few  have  slipped  in,  however, 
and  perhaps  should  be  pointed  out.  On 
page  127  the  Greek  letter  lambda  is 
omitted  from  Bragg’s  equation.  On 
jiage  2(58,  in  mentioning  the  Louisiana 
sulphur  deposits,  the  author  speaks  of 
dissolving  sulphur  in  superheated  steam. 
Also,  the  stereographic  projection  is  at¬ 
tributed  to  Neumann  in  1823,  although 
according  to  Hutchinson  the  use  of  the 
stereographic  projection  dates  from  the 
time  of  Ptolemy  and  was  even  used  by 
his  Greek  predecessor  Hipparchus. 

The  author  is  to  be  commended  for  in¬ 
cluding  the  French  and  German  name^ 


for  common  minerals  and  also  for  in¬ 
cluding  directions  for  the  pronunciation 
of  mineral  names. 

The  various  mineral  properties  are 
given  in  a  conveniently  organized  form 
and  it  is  particularly  useful  to  have  the 
optical  properties  as  accessible  as  they 
appear  in  the  text.  The  section  on 
microchemistry  written  by  Dr.  Lloyd  W. 
Staples  will  also  be  found  useful. 

It  is  certain  that  this  text  will  con¬ 
tinue  to  hold  its  place  among  the  group 
of  leading  mineralogical  textbooks  in 
the  United  States.  It  will  also  be  found 
useful  as  a  mineral  guide  book. 

Paul  F.  Kerr 


PUBLICATIONS 

RECEIVED 

Ward’s  Australian  Investors’  Hand¬ 
book.  Compiled  to  Jan.  31,  1937.  Issued 
by  Ward  &  Co.,  383  Collins  St.,  Mel¬ 
bourne,  Australia. 

Geology  of  the  Silver  City  District 
and  the  Southern  Portion  of  the  Corn- 
stock;  Lode,  Nevada.  By  V.  P.  Gianella, 
Universitv  of  Nevada  Bulletin,  Vol. 
XXX,  No.  9.  Reno,  Nev.  Pp.  108. 
Price  $1. 

The  Skellefte  District,  Northern  Swe¬ 
den.  A  review  of  the  geology  and  ore 
deposits.  By  A.  Hogbom.  Written  in 
Swedish.  Pp.  94,  with  a  24-pp.  sum¬ 
mary  in  English.  Swedish  Geological 
Survey,  Stockholm.  Price  6  kr. 

4-  Bibliography  of  South  Af  rican  Geol¬ 
ogy,  1931  to  1935  inclusive.  Memoir 
No.  30.  Geological  Survey,  Union  of 
South  Africa,  Pretoria.  Pp.  168.  Price  5s. 

■^Strontium  Minerals  (Second  Edition). 
By  E.  H.  Beard.  Imperial  Institute, 
South  Kensington,  London,  S.W.7, 
England.  Pp.  33.  Price  Is.  6d.  net. 

Mining  Methods  at  Carson  Hill  Mine. 
California.  By  John  A.  Burgess.  In¬ 
formation  Circular  6940,  U.  S.  Bureau 
of  Mines,  Washington,  D.  C.  Pp.  15. 

Manual  of  Philippine  Mines.  R.  Keeler, 
Box  769,  Manila,  P.  I.  A  pocket  hand 
book  of  active  mining  companies,  giving 
condensed  data  on  organization,  prop¬ 
erties,  operations,  production;  also  in¬ 
formation  on  the  Philippine  mining  in¬ 
dustry.  Pp.  53.  Price  50c.  U.  S.  currency. 

■i- Securities  Act — Act  Creating  the 
Bureau  of  Mines — The  Mining  Act. 
First  National  Assembly,  Philippine 
Islands.  Bureau  of  Printing,  Manila, 
P.  I.  Pp.  61. 

Geology  and  Ore  Deposits  of  the  A  jo 
Quadrangle,  Arizona.  By  James  Gilluly. 
Arizona  Bureau  of  Mines,  Geological 
Series  No.  9,  Bulletin  141.  Pp.  83,  with 
maps. 

Upper  Copper  and  Tanana  Rivers, 
Alaska.  By  Fred  H.  Moffit.  Bulletin 
868-0,  U.  S.  Geological  Survey,  Wash¬ 
ington,  D.  C.  Pp.  135-142  inclusive,  with 
a  map.  Price  10c. 

Non-metallic  Mineral  Resources  of 
New  Mexico  and  Their  Economic  Fea¬ 
tures  (exclusive  of  fuels).  By  S.  B.  Tal- 
mage  and  T.  P.  Wootton.  Bulletin  12. 
New  Mexico  Bureau  of  Mines,  Socorro, 
N.  M.  Pp.  158. 
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j)ended  from  a  sling.  The  pump  casing 
4s  of  cast  iron,  and  the  impeller,  wearing 
ring,  shaft  sleeve,  stuffing-box  '  gland, 
and  lantern  ring  are  of  bronze.  Pump 
parts  cj^n  be  removed  without  disturbing 
the  motor. 


Drtroit,  Mich.,  announces  a  demountable 
hydrauue  scaffold  that  may  be  raised, 
lowered,  extended  or  contracted,  and 
driveu  from  one  vantage  point  to  an¬ 
other  by  mechanical  means  actuated 
from  the  working  platform.  The  new 
scaffold,  called  “DecoVator,”  is  said  to 
be  made  entirely  of  steel;  it  is  light  in 
weight  and  its  parts  are  easily  disassem¬ 
bled  and  transported  for  quick  assembly 
at  distant  jobs.  Assembled,  the  scaffold 
provides  its  own  ladder  as  well  as 
benches  for  tools  and  materials  and  the 
complete  lifting  and  traveling  mechan¬ 
ism.  The  ‘‘reach”  of  the  hydraulically 
raised  and  lowered  platform  is  consider¬ 
able;  one  model  is  from  2  ft.  8  in.  in 
the  lowest  position  to  a  height  that  will 
enable  a  man  to  w’ork  comfortably  up 
to  16  ft.  For  a  second  model  the  low 
point  is  3  ft.  2  in.  and  men  can  service 


Improved  Mill  Discharge 


HARDIXGE  COMPANY,  York,  Pa., 
announces  the  Reverse  Cone  Grate  and. 
High  Pulp  Level  Discharge,  a  new  de¬ 
velopment  in  mill  design  that  simplifies 
construction  and  increases  over  all  effi¬ 
ciency.  Formerly,  standard  construction 
of  the  mill  for  wet-grinding  purposes  in¬ 
corporated  an  outward  facing  ball  re¬ 
tainer  grate  and  trunnion  opening  the 
same  size  as  the  inside  diameter  of  the 
open  discharge  trunnion.  By  reversing 
the  grate,  as  shown  in  the  picture,  so 
that  it  faces  inward,  and  by  increasing 
the  pulp  level  by  use  of  a  much  smaller 
pulp-level  discharge  spout,  or  bell,  the 
old  pulp  level  within  the  mill  is  raised 
considerably.  The  action  of  the  reverse 
cone  grate  keeps  the  small  balls  or 
tramp  oversize  within  the  mill.  When 
balls  or  tramj)  oversize  crowd  into  the 
apex  of  the  cone,  this  crowding  tends  to 
raise  the  mass  on  the  top  of  the  grate. 


and  it  falls  back  into  the  mill,  thus 
keeping  the  grate  absolutely  free.  As 
the  grate  is  at  the  discharge  end  of  the 
mill,  where  there  is  no  cascading  action, 
wear  is  said  to  be  negligible.  Raising 
the  pulp  level  is  said  to  have  increased 
the  over-all  capacity  8  to  9  per  cent  over 
previous  operations,  with  power  remain¬ 
ing  constant.  Ball  and  liner  wear  figured 
on  a  basis  of  cost  per  ton  is  also  said  to 
be  correspondingly  reduced.  The  high 
pulp  level  discharge  is  much  easier  to 
close  circuit  with  the  standard  classifier, 
without  having  to  employ  excessive  sizes 
and  diameters  of  scoops.  The  cone  grate 
and  high  pulp  level  discharge  is  so  de¬ 
signed  that  it  may  be  incorporated  on 
all  standard  modern-type  Hardinge  mills, 
now  in  use,  and  the  device  is  part  of 
standard  equipment  on  all  new  Hardinge 
mills  being  manufactured  by  the  com¬ 
pany  for  use  in  wet  grinding. 


work  up  to  22  ft.  high.  The  platform 
is  elevated  by  the  worker  upon  it  at  the 
rate  of  8  ft.  per  minute,  and  lowered  at 
10  ft.  per  minute.  The  entire  scaffold 
structure,  which  comes  with  rubber-tired 
wheels,  may  be  jockeyed  from  above,  in 
any  direction,  at  a  ground  speed  of  -50 
ft.  per  minute. 


Feed- Water  Level  Control 

J.  A.  CAMPBELL  COMPANY,  Box 
8.51,  Long  Beach,  Calif.,  announces  a 
new  feed-water  level  control  with  sensi¬ 
tivity  to  maintain  levels  within  i  in., 
known  as  the  Campbell-Cantilever  boiler 
feed-water  level  controller.  It  is  made 
in  one  size  to  meet  all  boiler  needs  and 
will  operate  any  valve  up  to  12  in.  Its 
overall  length  is  48  in.,  and  it  can  be 
operated  with  or  without  a  whistle.  A 
different  mounting  is  provided  for  re¬ 
turn  tubular  and  water-tube  boilers.  The 
frame  is  set  so  that  the  water-level  mark 
is  at  the  same  level  as  the  desired  water 
level  in  the  column.  When  the  water 
level  drops  in  the  gage  glass,  water  runs 
down  an  inclined  tube,  exposing  it  to 
the  high  tem[)erature  of  the  steam  at 


with  the  shaft  horizontal,  vertical,  or 
inclined,  or  it  is  said  the  unit  can  be 
mounted  upon  a  hand  truck  or  sus- 


Motor-Mounted  Pump 

A  NEW  LINE  of  motor-driven  centrif¬ 
ugal  pumps  for  capacities  of  from  5  to 
1,200  g.p.m.  and  heads  of  10  to  230  ft. 
is  announced  by  the  De  Laval  Steam 
Turbine  Company,  Trenton,  N.  J.  The 
pump  is  mounted  upon  the  end  bell  of 
an  electric  motor,  with  two  forming  a 
compact  and  self-contained  unit,  with 
only  one  shaft  and  two  bearings.  A 
motor-mounted  pump  is  shipped  ready 
for  immediate  connection  to  piping  and 
power-supply  line  and  can  be  installe<1 
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cause  of  its  unusual  flexibility,  it  will 
follow  the  trolley  wire  at  all  times  re¬ 
gardless  of  irregularities  or  turns  in 
the  wire.  The  pole  head  and  harp  is  a 
single,  rigid  bronze  easting.  Alignment 
is  said  to  be  taken  care  of  by  a  swivel 
in  the  slider.  The  shoe  is  pivoted  on  a 
^-in.  axle  and  is  free  to  move  from  right 
to  left  at  the  slightest  irregularities  in 
the  wire.  This  new  slider  contains  no 
alignment  springs  and  is  said  to  have 
fewer  working  parts  than  other  sliders 
now  available. 


New  Heavy-Duty  Diesel 

A  NEW  DIESEL  MODEL  has  been  de¬ 
veloped  by  Fairbanks,  Morse  &  Com¬ 
pany,  900  South  Wabash,  Chicago,  Ill., 
to  meet  the  demand  of  small  power  users 
for  a  heavy-duty,  continuous-service  sta¬ 
tionary  engine.  It  is  known  as  Model 
42  E  and  is  available  in  two-  and  three- 
cylinder  combinations  with  ratings  of 
60  and  90  hp.  at  450  r.p.m.,  and  can  be 
furnished  for  direct-connected,  belt,  or 
electric  generator  drive.  With  an  S^-in. 
bore  and  lOJ-in.  stroke,  this  diesel  is 
smaller  and  lighter  than  the  F-M  Model 
32-E,  but  it  is  said  to  embody  all  of  the 
proved  features  that  have  led  to  the 
daily  use  of  several  hundred  thousand 
horsepower  of  the  larger  engines.  It  is 


Bit-Grinding  Attachment 


to  be  automatic ;  as  the  expansion  collet 
tightens  to  grip  the  bit,  the  holder  slips 
into  alignment  stops.  The  holder  is 
then  inserted  into  the  rocking  sleeve 
with  rocker  rolls  contacting  the  radial 
cams  while  a  dowel  pin  fits  into  groove 
on  the  sleeve  to  insure  true  grinding.  A 
rocking  of  the  holder  grinds  the  ream¬ 
ing  edge  and  one  side  of  the  cutting 
edge.  The  rocker  rolls  are  said  to  con¬ 
tact  the  radial  cams  during  the  entire 
grinding  operation,  so  that  the  bit  is  in 
proper  contact  with  the  grinding  wheel 
to  produce  a  straight  cutting  edge.  The 
holder  is  then  revolved  180  deg.  and  the 
same  operation  is  repeated  and  the  bit 
is  ground.  The  gage  is  ground  by  the 
same  method  utilized  on  the  various 
types  of  machines. 


SULLIVAN  MACHINERY  COMPANY, 
Claremont,  N.  H.,  announces  the  new 
Sullivan  detachable  bit-grinding  attach¬ 
ments  for  use  on  the  various  types  of 
detachable  bit  grinders  now  on  the 
market.  The  Sullivan  detachable  bit  with 
the  unusual  design  of  broad  chopping  or 
reaming  edges  and  single  cutting  edge 
necessitates  a  different  grinding  method 
from  that  used  on  the  conventional  de¬ 
tachable  bit.  The  new  attachment  con¬ 
sists  of  a  holder  for  loading,  a  barrel 
with  an  expansion  collet  for  gripping 
the  bit,  and  a  rocking  sleeve  mounted 
on  an  adjustable  base.  Alignment  is 
secured  by  the  cutting  edges  of  bit  rest¬ 
ing  between  two  bars  of  the  loading 
fixture  and  bit  holder  inserted  in  the 
loading  casing.  The  alignment  is  said 


said  to  be  small  enough  to  be  installed 
where  space  and  headroom  are  limited, 
and  to  be  applicable  for  any  power  re¬ 
quirement  within  its  horsepower  ratings. 
Two  important  principles,  direct  airless 
injection  of  fuel  and  two-cycle  design 
with  crankcase  scavenging,  are  said  to 
result  in  use  of  an  absolute  minimum  of 
moving  parts.  The  power  impulse  on 
each  downward  stroke  assures  a  uniform 
output  without  need  for  an  abnormally 
large  flywheel.  Cylinder  heads  are  sim¬ 
plified  by  the  elimination  of  air  inlet 
and  exhaust  valves,  with  their  attendant 
operating  mechanism.  The  engines  are 
said  to  be  conservatively  rated  as  to 
capacity,  piston  speed,  and  bearing  pres¬ 
sures. 


boiler  pressure.  This  instantly  causes 
rapid  expansion,  which  causes  the  end 
casting  to  move  upward  and  opens  the 
valve  an  amount  ecjual  to  eight  times 


boilernian.  As  an  extra  safety  measure, 
either  a  whistle  or  an  electric  signaling 
device  can  be  attached. 


Trolley  Slider 

THE  MOSEBACH  Electric  &  Supply 
Company,  Pittsburgh,  Pa.,  recently  in¬ 
troduced  a  new  Wobbler  type  bronze 
slider,  which  is  said  to  have  certain  ad¬ 
vantages  over  trolley  wheels  when  used 
on  locomotives  for  main  haulage.  The 
manufacturer  says  the  principal  advan¬ 
tages  are  that  the  slider  has  more  con¬ 
tact  area  against  the  trolley  wire,  it  is 
exceptionally  light  in  weight'  and,  be- 


Fuel-Iniection  Pump 
For  Diesels 

MEETING  THE  DEMAND  for  a  de¬ 
pendable  high-speed  solid  injection  fuel 
pump  for  diesel  engines,  the  Timken 
Roller  Bearing  Company,  of  Canton, 
Ohio,  has  announced  two  sizes  of  mul¬ 
tiple  unit,  integral  camshaft  pumps,  one 
using  a  4-9  mm.  range  of  plunger  sizes 
and  the  second  a  5-11  mm.  range.  At 
present  these  pumps  are  being  made  for 
one-,  two-,  and  six-cylinder  engines.  The 
pumps  are  of  the  cam-operated  helical- 
plunger  type,  the  metering  being  ad¬ 
justed  at  the  factory  and  sealed.  At 


the  extent  of  the  expansion.  If  the 
water  rises  in  the  gage,  the  cooling 
action  of  the  cool  water  rising  in  the 
tube  causes  contraction,  which  lowers 
the  end  casting  and  closes  the  valve  by 
an  amount  equal  to  eight  times  the  con¬ 
traction.  This  multiplied  principle  of 
contraction  and  expansion  assures  sensi¬ 
tive  regulation  heretofore  not  available, 
accf)rding  to  the  designer.  The  action 
is  said  to  be  automatic  and  requires  no 
manual  operation  or  attention  from  the 
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Homestead  Valve  Manufacturing 
Company  announces  the  appointment  of 
the  following  exclusive  representatives 
for  the  sale  of  the  company’s  complete 
line  of  quarter-turn  plug  valves,  i)ro- 
tected  seat  hydraulic  operating,  and 
boiler  blow-off  valves:  Warren  Bruce 
&  Company,  3908  Olive  St.,  St.  Louis, 
Mo.,  and  Proctor  Engineering  Company, 
Inc.,  106  Key  Highway,  Baltimore,  Md. 


Sullivan  Machinery  Company  an¬ 
nounces  that  John  C.  Curtis,  formerly 
chief  engineer  of  the  Cleveland  Rock 
Drill  Company,  has  joined  the  engi¬ 
neering  staff  of  the  rock  drill  division. 
Mr.  Curtis  assumes  the  duties  of  chief 
engineer,  succeeding  Arthur  R.  Hos- 
king,  who  is  now  assistant  manager  of 
the  division. 


Canadian  Fairbanks-Morse  Company, 
Ltd.,  of  Montreal,  Toronto,  Quebec,  and 
twelve  other  offices  in  Canada,  has 
been  appointed  selling  agent  for  Tray¬ 
lor  equipment  in  all  of  the  Dominion 
of  Canada  except  the  Province  of 
British  Columbia,  and  for  New¬ 
foundland. 


the  lowest  position  of  the  plunger  the 
cylinder  receives  a  charge  of  oil  from 
the  feed  line,  which  is  kept  filled  by  a 
special  feed  pump  connected  to  the  fuel 
tank. 

Delivery  of  the  fuel  to  the  engine 
starts  as  soon  as  the  piston  covers  the 
inlet  port  and  ends  when  the  upper 
helical  edge  of  the  annular  groove  in  the 
piston  opens  the  overflow  or  bypass 
port  on  the  opposite  side  of  the  pump 
cyinder  wall,  releasing  the  pressure  to 
the  discharge  line.  The  effective  de¬ 
livery  stroke  of  the  piston  may  be  regu¬ 
lated  by  turning  the  piston  in  its  cylin¬ 
der  or  barrel  to  vary  the  point  of  the 
delivery  stroke  in  which  the  overflow 
port  is  uncovered. 

A  feature  of  these  pumps  is  that  they 
are  driven  by  constant-velocity  cams. 
Thus  the  delivery  speed  of  the  fuel  en¬ 
tering  the  combustion  chamlFcr  of  the 
engine  is  said  to  be  maintained  con¬ 
stantly  at  a  speed  adapted  to  the  rate 


of  combustion.  The  deceleration  jxntion 
of  the  motion  comes  late  in  the  stroke, 
thus  permitting  the  use  of  a  lighter 
spring  and  reducing  the  spring  load  be¬ 
tween  the  tappet  and  the  cam. 

For  adjusting  the  pistons  to  vary  the 
amount  of  fuel  delivered,  a  simple  and 
positive  method  is  said  to  have  been  de¬ 
vised,  comprising  a  rack  rod  which  ex¬ 
tends  horizontally  along  the_  rear  face  of 
the  pumps,  meshing  with  precision-cut 
gears  on  the  upper  ends  of  the  driving 
sleeves.  The  upper  or  driving  sleeve  for 
each  piston  may  thus  be  rotated  on  the 
barrel  of  the  pump.  The  Type  A,  or 
small-size  pump,  using  a  4-9  mm.  range 
of  plungers,  is  adapted  for  use  on  diesel 
engines  up  to  approximately  150  hp.  and 
operates  at  speeds  up  to  approximately 
4,000  r.p.m.  The  B  size,  using  a  5-11 
mm.  range  of  plungers,  is  ordinarily 
used  on  engines  of  from  110  to  250  hp., 
operating  at  speeds  of  approximately 
3,000  r.p.m. 


E.  D.  Bullard  Company,  manufactur¬ 
ers  of  safety  equipment  for  mines  and 
industry,  has  enlarged  its  Salt  Lake 
City  office  and  is  now  located  at  14  Post 
Office  Place  in  that  city.  The  Chicago 
office  of  the  company  is  now  at  133  N. 
Sacramento  Blvd. 


Frank  Samuel  &  Company,  Inc., 
metal  importers  and  exporters,  are  now- 
located  at  40  Exchange  Place,  New 
York  City.  H.  P.  Banks  is  manager. 


C.  C.  Jordan,  sales  engineer  for  the 
past  ten  years  in  the  Steam  Turbine 
Division,  Allis-Chalmers  Manufacturing 
Company,  Milwaukee,  Wis.,  has  been 
appointed  assistant  manager  of  that 
division. 


BULLETINS 


Detiicliuble  Meters.  Westinghouse  Elec¬ 
tric  Manufacturing  Co.,  East  Pittsburgh, 
Pa.  Catalog  Section  42-210,  describing  the 
new  line  of  polyphase  detachable  meters. 
Pp.  l.V).  Descriptive  data  on  Types  SH  and 
DU  speed  reducers  of  single  helical  gear 
type,  D.D.  2.5-030.  Pp.  8. 

Forging  Press.  Chambersburg  Engineer¬ 
ing  Co..  Chambersburg,  Pa.  Bulletin  300, 
describing  features  of  a  high-speed  steam- 
hydraulic  forging  press.  Pp.  11. 

Turbine  Pumps.  Roots  -  Connersvllle 
Blower  Corp.,  of  Connellsville.  Ind.  Bul¬ 
letin  2(!0-B  IIB  describes  refinements  in 
the  company's  Type  “T"  turbine  pumps. 
Pp.  4. 

Filters.  Oliver  T’njted  Filters.  Inc..  3.3 
West  42d  St.,  New  York  City.  Bulletin  210, 
describing  the  manufacturers’  low- 
subinergence  filters.  Pp.  4. 

Variable  Speed  Control.  Reeves  Pulley 
Co..  Columbus,  Ind.  Small  booklet  describ¬ 
ing  basic  units  of  speed  control  and  il- 
lustr.ating  various  industrial  applications. 
Pp.  32. 

Bronze  Bearings.  Randall  Graphite 
Products  Corp..  WJMilS  AVest  Lake  St.. 
Chicago,  111.  Booklet  with  marginal  thumb 
index,  listing  dimensions  of  standard 
bronze  graphite  bushings  and  sheave  bear¬ 
ings.  Pp.  24. 


Crushers.  Traylor  Engineering  &  Manu¬ 
facturing  Co..  Allentown.  Pa.  Bulletin  3012 
fully  describes  sizes  of  Type  TY  reduction 
crushers.  Pp.  17. 

Portable  Threading  Machine.  Beaver 
Pipe  Tools.  Inc.,  Warren.  Ohio.  Illus¬ 
trated  folder  of  portable  unit  for  cutting 
and  threading  i)ipe  and  bolts.  Pp.  8. 

Multiple  Hearth  Furnaces.  Nichols  Engi¬ 
neering  &  Research  Corp..  New  York  City. 
Bulletin  206  describes  application  of  Nichols 
Herreshoff  Multiple  Hearth  Furnace  and 
general  description  of  its  design  and  some 
applications  in  study.  Pi>.  24. 

Ore-Dressing  Notes.  .American  Cyanamid 
Co.,  30  Rockefeller  I’laza.  New  York  City. 
Issue  No.  6  has  *27  pages  and  discusses 
cyanidation  of  concentrates,  and  issue  No. 
7  treats  of  flotation  reagents.  Pp.  10. 

Conveying  Fqnipment  for  High  Tem¬ 
peratures.  Baldwin-Duckworth  Chain  Corp., 
Springfield.  Mass.  Bulletin  entitled  Dos¬ 
sier  A-1  describes  conveyor  material  for 
high-temperature  work.  Pp.  7.  Bulletin 
50  describes  the  manufacture's  non-corro¬ 
sive  and  heat-resistant  chains.  Pp.  7. 

Pillow  Blocks.  Randall  Graphite  Prod¬ 
ucts  Corp..  600-613  West  Lake  St..  Chicago, 
Ill.  Small  booklet  containing  specifications 
and  installation  data  on  six  types  of  pil¬ 
low  blocks.  Pp.  23. 


Equipment  Catalog.  K.  C.  Stanhope. 
Inc..  101  West  31st  St.,  New  York  City. 
Catalog  37,  listing  new  and  useil  equip¬ 
ment  and  machinery  for  mining,  construc¬ 
tion.  and  intlustrial  purposes.  Pp.  32. 

Diesel  Engines.  Nordberg  Mfg.  Co.,  Mil¬ 
waukee.  Wis.  Bulletin  51-A  illustrates 
and  describes  that  company's  four-cycle 
engine.  Bulletin  7,5  describes  the  two- 
evcle  type,  air  and  mechanical  injection. 
I’p.  20. 

•Taekbits.  Ingersoll-Rand  Co..  11  Broad¬ 
way,  New  York  City.  A  booklet.  No. 
2304.  covering  characteristics  and  uses  of 
jackbits  for  rock  drilling.  Dimensions  and 
prices  of  jackbits  and  jackrods  are  in¬ 
cluded.  Pp.  27. 

AVoven  AA’ire  Screens.  AA*.  S.  T.vler  Co.. 
3005  Superior  Ave.,  Cleveland,  Ohio.  An 
indexed  booklet  containing  revised  price 
list  and  specification  tables  of  wire  screens. 
Pp.  64. 

Kiveting  .Aluminum.  Aluminum  Company 
of  America.  IMttsburgh.  Pa.  Booklet  con¬ 
taining  numerous  tables  of  data  on  alum¬ 
inum  rivets  and  description  of  driving 
methods  of  riveted  joints.  Pp.  34. 

Chimney  Reconditioning.  Weber  Chim- 
ne.v  Co..  14,52  McCormick  Bldg..  Chicago. 
Ill".  Illustrated  folder  showing  methods 
of  repairing  tall  chimneys.  Pp.  6. 
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MARKETS 


Buying  of  major  non-ferrous  metals 
during  May  was  on  a  reilueed  seale, 
compared  with  the  average  of  the 
first  four  months  of  the  year,  owing 
largely  to  some  uncertainty  over  the  price 
trend  this  summer.  Actual  consumption 
of  metals,  however,  continued  at  a  satis¬ 
factory  rate,  notwithstanding  labor 
troubles  in  various  industries  and  general 
political  unrest.  Prices  for  domestic 
copi)er,  lead,  and  zinc  did  not  move 
tliroughout  the  month.  The  London  mar¬ 
ket  was  slightly  easier  on  increased 
offerings  of  futures. 


The  index  of  non-ferrous  metal 

prices  for  May  was  93.25  which  compares 
with  98.62  in  April  and  103.78  in  March. 
In  May,  1936,  the  index  stood  at  72.51. 

The  feature  in  copper  was  the  wide¬ 
spread  concern  about  production  outside 
of  the  United  States.  Copper  executives 
met  in  London  to  further  the  plan  for 
again  restricting  production.  Smelter  pro¬ 
duction  of  copper  during  April— domestic 
and  foreign — by  producers  reporting  to 
the  Copper  Institute  was  at  the  annual 
rate  of  2,588,880  short  tons,  an  all-time 
high.  Some  producers,  it  is  understood. 


have  questioned  the  wisdom  of  curtailing 
output  with  the  price  abroad  holding  at 
14c.  and  higher.  The  so-called  marginal 
producers,  they  contend,  will  be  heard 
from  in  a  larger  way  at  that  level  and 
aluminum  will  crowd  copper  as  never  be¬ 
fore  in  important  consuming  centers.  The 
United  States  import  tax  on  copper  is  ex¬ 
pected  in  most  quarters  to  be  continued 
for  a  period  of  two  years. 

There  was  more  buying  interest  in  lead 
in  the  last  month  than  in  either  copper 
or  zinc.  Domestic  consumption  of  lead 
appears  to  be  established  at  around  50,- 
000  tons  a  month. 

Zinc  remains  scarce  on  spot,  but  larger 
supplies  are  expected  in  another  month 
or  two,  which  tends  to  ease  the  tension 
among  consumers. 
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The  above  quotationa  for  major  non-ferrous 
metals  are  our  appraisal  of  the  Important 
United  States  markets,  based  on  sales  re¬ 
ported  by  producers  and  agencies.  They  are 
reduced  to  the  basis  of  cash.  New  York  or  St. 
I>>uis.  as  noted.  All  prices  are  in  cents  per 
pound. 

(o)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.225c.  per  pound,  the  average  differen¬ 
tial  for  freight  and  Interest  charges. 

(6>  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Most  sales  in  the 
foreign  market  are  made  on  the  basis  of  c.l.f 
usual  ports  of  destination — Hamburg,  Havre,  and 


Liverpool.  The  c.l.f.  basis  commands  a  premium 
of  0.300c.  per  pound  above  our  refinery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries ;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary  forms 
of  wirebars  and  ingot  bars ;  cathodes  are  sold  at  a 
discount  of  0.125c. 

Quotations  for  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  lor  High 
Grade  zinc  delivered  In  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic. 
per  pound  ovor  the  current  market  for  Prime 
Western  but  not  less  than  Ic.  over  the  B.  4  U.  J. 


average  for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  reflect  ^ces  obtained  for 
common  lead,  and  do  not  include  grades  on  which 
a  premium  is  asked. 

(c)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24.  1935.  the 
U.  S.  Government’s  price  on  newly  mined  domestic 
silver  was  established  at  77.57.  Handy  &  Har¬ 
man’s  quotation  lor  domestic  silver,  .999  fine,  was 
77c.  per  ounce  throtighout  May. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold  in 
domestic  and  imported  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quoted  by  the  Treas¬ 
ury.  which  at  present  is  equal  to  S34.9125  per 
mnee 
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PRICES  OF  METALS*  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


- - -  ,  .  ,  ■ 

-Copper- 

19.37 

May 

Spot 

3M 

59.2500 

57.5000 

4 . 

60.2500 

57.8750 

.5 . 

59.5000 

56.6250 

6 . 

60.0000 

56.8750 

7 . 

..  60.1250 

56.8750 

10 . 

61.7500 

58.3750 

11 . 

60.7500 

57.3750 

12 . 

13 . 

62.0000 

58.0000 

14 . 

..  61.7500 

57.0000 

17 . 

18 . 

..  62.7500 

58.2500 

19 . 

63.7500 

59.3750 

20 . 

62.1250 

58. 5000 

21 . 

61.2500 

59.2500 

24 . 

62.0000 

59.8750 

25 . 

63.2500 

60.9375 

26 . 

61.5000 

59.8125 

27 . 

61.0000 

58.8750 

28 . 

60.2,500 

.58.2500 

31 . 

58.0000 

57.1875 

Av.  for  month  .  . 

61.118 

Tin 


Electrolytic 

Bid 

. - S 

Spot 

tandard - s 

3M 

63.0000 

255.0000 

252.0000 

63.5000 

252.0000 

249.0000 

63.0000 

249.0000 

247.0000 

63.0000 

249.5000 

248.0000 

63.0000 

249.0000 

247.0000 

64.0000 

251 .7500 

250.2500 

63.5000 

247.7500 

246.0000 

64.0000 

2.50.0000 

Holiday 

247.2500 

63.0000 

249.0000 

242.7500 

64.0000 

249.5000 

Holiday 

245.2500 

64.0000 

254.0000 

250.2500 

64.0000 

250.2500 

248.3750 

64.0000 

252.7500 

250.7500 

64.5000 

253.5000 

252.7500 

65.0000 

253.0000 

252.0000 

64.5000 

252.0000 

250.7500 

64.0000 

249.7.500 

248.7500 

64.0000 

248.7.500 

247.8750 

62.0000 

245.7500 

244.7500 

63.684 

250.645 

-Lead - -  - - Zinc- 


Spot 

3M 

Spot 

3.M 

24.6250 

24.5000 

23.8125 

24.1250 

24.5000 

24.4375 

23.8750 

24.1250 

23.8750 

23.8125 

23.0000 

23.2500 

24.0625 

24.0000 

23.1260 

23.3750 

24.0625 

24.0000 

23.1875 

23.5000 

24.5000 

24.3750 

23.5625 

23.8750 

23.5000 

23.3750 

22.6875 

23.0000 

23.6250 

23.5000 

22.5000 

22.8750 

22.9375 

22.7500 

21.8750 

22.2500 

22.6250 

22.5000 

22 . 1875 

22.5000 

23.5625 

23.4375 

22.9375 

23.2500 

24.2500 

24.1250 

23.1250 

23.4375 

24.6875 

24.5625 

23.6250 

23.8750 

24.6875 

24.6250 

24.1875 

24.4375 

24.9375 

24.8125 

23.9375 

24.1875 

24.3750 

24.2500 

23.3750 

23.6250 

23.7500 

23.6875 

22.8750 

23 . 1250 

24.0000 

23.8750 

22.7500 

23  0000 

23.4375 

23.3125 

22.1250 

22  1250 

24.0000 

23.891 

23.092 

23.365 

CURRENT  PRICES— MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 


Quotations  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated 

(June  1.  1937) 

MISCELLANEOUS  METALS 


Aluminum,  ingot,  99  plus  per  cent,  lb .  20c. 

Antimony,  domestic,  spot,  lb .  15.000c. 

Bismuth,  ton  lots,  lb .  $1  00 

Cadmium,  lb .  90c  @$l.20 

Calcium,  lb.,  ton  lots  98  @  99  per  cent .  75c. 

Chromium,  97  per  cent  grade,  lb .  6Sc. 

Nickel,  electrolytic  cathodes,  lb .  .  35c. 

Magnesium,  99.8  per  cent,  carloads,  lb .  30c. 

Palladium,  troy  oz .  $24.00 

Platinum,  (Official  quotation)  troy  oz .  $54 . 00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more . $96.00@$98.00 

Radium,  mg.  radium  content  .  $40 . 00 

Selenium,  99.5  per  cent,  lb .  $2.00‘ 

Silicon,  minimum  97  per  cent,  spot,  lb .  16.50c. 

Tellurium,  lb .  $1.75 @$2.00 

Thallium,  100  lb.  or  more,  lb .  $6.50 

Titanium,  96  to  98  per  cent,  lb .  $6.00 

Zirconium,  commercially  pure,  lb .  $7.00 

METALLIC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  45  @  47  per  cent,  c.i.f.  Atl.  ports,  long  ton. . .  .$21  .00@$21 .50 
Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  $5.25 

Mesabi  bessemer .  $5.10 

Old  Range  non-bessemer .  $5.10 

Mesabi,  non-beseemei .  $4.95 

Lead  (Galena)  80  per  cent  Joplin,  Mo.,  ton .  $70  31 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52  @  55  per  cent .  42c. 

49  @  51  percent .  ■‘Oc. 

44  @  47  per  cent .  36c. 

Molybdenum  Ore,  90  per  cent,  per  lb.  of  contained  MoSr. .  .  .  42c. 

Tungsten  Ore,  per  unit  of  WO>: 

Chinese  duty  paid .  $21.50 

Domestic  Scheelite .  $21,50 

Vanadium  Ore,  per  lb.  of  contained  V  Ot .  27ic. 

Zinc,  Ore,  Prime.  60  per  cent  concentrate,  Joplin.  Mo.;  per  ton.  $45.00 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic  )  lb .  3c 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1 .41  @$l  .51 

Copper  Sulphate,  100  lb .  $5,15 

Sodium  Nitrate,  ex  vessel,  in  2G0*lb.  bags,  per  100  lb .  $1.34 

Sodium  Sulphate,  bulk,  ton . $I3.00(§>$I5.00 


ALLOYS 


Beryllium  Copper,  Master  alloy,  2.5  to  3  per  cent  Be.  per  lb. 

of  contained  Be .  $23.00 

Ferrochrome,  65  @  70  per  cent  chromium.  4  @  6  per  cent 

carbon,  lb .  lO^c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $102.50 

Ferromolybdenum,50  @  60  per  cent  Mo,  lb.  of  Mo  contained  95c. 

Ferrosilicon,  50  per  rent,  gross  ton .  $69.50 

Ferrotungsten,  75  @  80  pet  cent.  lb.  of  W  contained .  $1 .80@$l  ,85 


NON-METALLIC  MINERALS 


Asbestos,  f.o.b.  mines  ton: 

Canadian  ((Quebec) 

Crude  No.  1 . 

Crude  No.  2 . 

Spinning  fibers . 

Paper  stock . 

Shorts . 

Vermont 

Shingle  stock . 

Paper  stock . 

Cement  stock . 

Barytes,  long  ton: 

Georgia,  crude . 

Missouri,  93  per  cent  BaSO.  leas  than  I  per  cent  iron.  .  . . 
Bauxite,  long  ton: 

Domestic,  chemical.  55  @  58  per  cent . 

Domestic,  abrasive,  70  @  84  per  cent . 

Dalmatian.  50  @  55  per  cent . 

French.  56  @  59  per  cent . 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  bulk . 

Delaware,  No.  I . 

Feldspar,  bulk,  ton: 

Potash  feldspar.  200  mesh . 

Glass-spar,  white.  20  mesh . 

Fluorspar,  f.o.b.  mines,  bulk.  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California . 

Dead-burned,  f.o.b.  Washington . 

Mica,  per  lb..  North  Carolina.  No.  I  and  2  quality: 

M  X  2  in . 

2  X  2  in . 

3  X  3  in . 

3  X  4  in . 

4  X  6  in . 

White,  ground,  70  mesh,  ton . 

Ocher,  Georgia,  ton . 

Pyrites,  Spanish,  per  long  ton  unit  of  S.  c.i.f.  Atlantic  ports. . . 

Silica,  water-floated,  in  bags.  325  mesh,  ton . 

Sulphur,  Texas  mines,  long  ton . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . 

New  Jersey,  mineral  pulp . 

Vermont,  extra  white,  200  mesh . 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . 

200  mesh,  cream  colored . 

(a)  Nominal 


$550@$600 
$200  @$225 
$90@$I70 
$32.50@$37.50 
$II@$I4.50 

$47.50 . 

$35  @ . 

$23  @ . 


$7.00 

$6.00@$7.00 

$6@  $7.50 
$I2.50@$I5.00 
(a)$5.50@$7.00 
(a)$6.50@  7.50 

$6. 50  @$8.50 
$I4.00@ . 

$17.00 

$11.75 

$20.00 
$7. 00  @$14.00 

$25.00@ . 

$25.00@ . 

I5@30c. 

30@50c. 

75@$I.OO 
$1.00(^1.25 
$2. 00  @$2.50 
$60.00  @$80. 00 
$19. 00  @$22. 50 
(a)  I2@l2ic. 
$16. 00  @$40.00 
$I8.00@ . 

$12. 00  (@$15.00 
$8. 00  @$10.00 
$9.00@  $9.50 

$I5.00@ . 

$25.00® . 


IRON  AND  STEEL 

Pig  Iron.  Valley  furnaces,  gross  ton: 


Bessemer .  $24.  50 

Basic  .  J23 . 50 

No  2  Foundry .  $24.00 

Sieel,  base  prices,  Pittsburgh: 

Billeis.  gross  ton .  $37.00 

Structural  shapes,  100  lb .  $2.25 

Bars  100  lb .  $2.45 
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Monthly  and  Yearly 

AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


t — New  York — . 

/—London 

Spot— 

Sterling 

Exchange 

1936 

1937 

1936 

1937 

1936 

1937 

January .  47.250 

44.913 

20.250 

20.734 

496  115 

490.670 

February...,  44.750 

44.750 

19.796 

20.083 

499.908 

489.307 

March .  44.750 

45.130 

19.663 

20.677 

496.952 

488.412 

April .  44.892 

45.460 

20.245 

20.740 

494.139 

491.524 

.May .  44.869 

45.025 

20.248 

20.346 

496.850 

493.835 

19.770 

501  817 

Julv .  44.760 

19.590 

502.178 

19.490 

502.519 

September. . .  44 . 750 

19.579 

503.455 

19.977 

489.755 

November...  45.431 

21.060 

488.727 

December ...  45 . 352 

21.238 

490.670 

Year .  46.087 

20.075 

496.924 

New  York  quotations  for  silver  not  eligible  for  sale  to  U.  S.  Government,  oentt 
per  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine. 
Sterling  exchange  in  cents. 


COPPER 


ZINC 


. — St.  I 

- Lon 

ion - 

1936 

1937 

1936 

1936 

1937 

1937 

Spot 

3Mos. 

Spot 

3Moe. 

January .  4 . 848 

5.847 

14.488 

14.719 

21.153 

31.281 

February .  4.859 

6.465 

15.125 

15.391 

25.122 

25.322 

March .  4.900 

7.381 

15.983 

16.190 

33.188 

33.405 

April .  4.900 

7.010 

15.181 

16.334 

26.216 

26.344 

May .  4.900 

6.750 

14.536 

14.777 

23.092 

23.365 

June .  4.880 

13.896 

14.123 

July .  4.783 

13.679 

13.826 

August .  4.800 

13.528 

13.759 

September ....  4 . 850 

13.906 

14.159 

October .  4.850 

14.554 

14.835 

November....  4.974 

16.301 

16.554 

December. ...  5 . 273 

17.967 

18.145 

Year .  4.901 

14.920 

15.151 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton 


CADMIUM  AND  ALUMINUM 


-F.O.B.  Refinery- 


-Electrolytic- 


-London  Spot- 


(«) 


, — Domestic — . 

/ — Export — > 

» — Standard — . 

—Electrolytic— 

1936 

1937 

1936 

1937 

1936 

1937 

1936 

1937 

January. . . 

.  9  025 

12.415 

8.358 

12.112 

34.706 

51.497 

38.788 

66.497 

February 

.  9  025 

13.427 

8.566 

13.828 

35.313 

59.225 

39  463 

64.013 

March. . . 

.  9.025 

16  776 

8.708 

16.590 

36.040 

72.339 

40.227 

76.167 

April. . . . 

.  9  169 

15.121 

8.849 

14  692 

36.976 

62.506 

41.131 

66.614 

May . 

.  9.275 

13.775 

8.819 

13.999 

36 .690 

61.118 

40.839 

63.684 

.  9.276 

8.790 

36.324 

40.357 

July . 

.  9.352 

8.993 

37.217 

41.228 

.  9.525 

9.297 

38.259 

42.375 

September 

.  9.625 

9.623 

38.916 

43.267 

October.. 

.  9.663 

9.669 

40.980 

46.295 

November 

.  10.161 

10.349 

43.932 

48.467 

December 

.  10.763 

10.835 

45.946 

50.364 

Year.... 

.  9.474 

9.230 

38.441 

42.650 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton, 
(a)  Bid  quotation. 


LEAD 


-New  York — .  .—St.  Louisa 


-London- 


1936 

1937 

1936 

1937 

1936 

1936 

Spot 

3  Mos. 

January.... 

4.500 

6.000 

4.350 

6.860 

15.397 

15.494 

February . . . 

4.516 

6.239 

4.365 

6.089 

16.022 

16.141 

Msu'ch . 

4.600 

7.190 

4.450 

7.040 

16.608 

16.767 

April . 

4.600 

6.175 

4.450 

6.025 

16  097 

16.234 

May . 

4.600 

6.000 

4.450 

5.8.50 

15.5.30 

15.601 

4.600 

4  450 

16.170 

15 . 259 

4.600 

4  450 

15.856 

15.954 

August . 

4.600 

4.450 

16.772 

16.859 

September. . 

4.600 

4.450 

18.009 

17.974 

October .... 

4.631 

4.488 

18.446 

18.375 

November . . 

5.114 

4.964 

21.723 

21.693 

December. . 

5.554 

5.406 

25.560 

25.503 

Year . 

4.710 

4.560 

17.699 

17.655 

1937 

1937 

Spot 

3  Mos. 

27 

.272 

27.160 

28 

.319 

28.328 

33 

027 

32.979 

26 

.014 

25.878 

24 

.000 

23.891 

New  York  and  St.  Louie  quotations,  cents  per  pound, 
per  long  ton 


London  pounds  sterling 


New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


- Cadmium - 

1936  1937 


——Aluminum - » 

1936  1937 


January  . . 
February . . 
Marsh. , . . 

April . . 

May. - - 

June . 

July . 

August _ 

September . 
October.. . 
November. 
December. 


105.000 

105.000 

105.000 

105.000 

105.000 

105.000 

93.462 

90.000 

90.000 

90.000 

90.000 

90.000 


90.000 

90.000 

101.667 

105.000 

105.000 


20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 

20.000 


19.500 

19.500 

20.000 

20.000 

20.000 


Year .  97.789  .  20.000  . 

Aluminum  in  cents  per  pound,  99  per  cent  grade.  Cadmium,  cents  per  pound. 


ANTIMONY.  QUICKSILVER.  AND  PLATINUM 


Antimony  (u) 
New  York 


Quicksilver  (6) 
New  York 


1936 

1937 

1936 

1937 

1936 

January . 

.  12.736 

14.130 

76.769 

90.250 

36  885 

February . 

.  12.967 

14.563 

77.000 

91.000 

35.000 

Mareh . 

.  13.072 

16.376 

77.000 

91 .778 

34.115 

April . 

.  12.673 

16.043 

76.731 

92.000 

32.846 

May . 

.  12.410 

14.830 

74.940 

95.520 

32 , 000 

.  11.707 

74.192 

36  346 

.  11.246 

73.423 

39.308 

.  11.125 

73.923 

49.677 

September . . . . 

..  11.740 

85.280 

68.960 

.  12.058 

89.240 

54  074 

November.... 

.  12.233 

90.250 

48.000 

December. . . . 

.  12.918 

90.250 

48.000 

Year . 

.  12.240 

79.917 

42.926 

Platinum  (e) 
New  York 
1937 


404 

360 

000 

000 

800 


(o)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands.  (5)  Quick 
silver  in  dollars  per  flask  of  76  Ibi  (c)  Platinum  in  dollars  per  ounce  troy. 


PIG  IRON 


Straits 

Standard,  Spot 

1936 

1937 

1936 

1937 

1936 

”  1937 

1936 

1937 

1936 

1937 

J  anuary . 

47.234 

50.925 

209.731 

229.350 

January . 

.  20.00 

21.60 

19.00 

20.50 

19.50 

21.00 

February . 

47.962 

62.010 

207.081 

233.750 

February . 

.  20.00 

21.50 

19.00 

20.50 

19.50 

21.00 

March . 

48.037 

63.043 

213.080 

282,988 

March . 

.  20.00 

24.20 

19.00 

23.20 

19.50 

23.70 

April . 

46.963 

59.172 

209.313 

267.136 

April . 

.  20.00 

24.50 

19.00 

23.50 

19.50 

24.00 

May . 

46.352 

55.651 

202.429 

2.50,645 

May . 

.  20 . 00 

24.50 

19.00 

23.50 

19.50 

24.00 

42.204 

183.167 

Tlirto 

20  no 

19  00 

19.50 

July . 

43.021 

185.957 

.llllv 

.  20  00 

19.00 

19.50 

August . 

42.579 

183.731 

20  00 

19  00 

19.50 

September . 

44.754 

194.676 

20  00 

19.00 

19.50 

October . 

44.975 

201.193 

.  20  00 

19.00 

19.50 

November . 

51.392 

230.869 

20  23 

19.23 

19.73 

December . 

51.823 

232.108 

21  no 

20.00 

20.50 

Year . 

46.441 

204.445 

Year . 

.  20.103 

19.103 

19.603 

Iron  in  dollars  per  long  ton.  F.  o.  b.  Mahoning  and  Shenango  Valley  furnaces 
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